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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1998-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 2

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 5
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 8

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 20
Includes aircraft simulation technology.

06  Aircraft Instrumentation 24
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 25

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 26
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 27

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 30

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 30
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 32
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 39
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 40
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 40
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 41
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences N.A.
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General 42

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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1998000123 1Presidens Council on Integrity and E€iency, Washington, DC USA
President’s Council on Integrity and Efficiency: Combined Report on the Federal Civilian Agencies’ Aaraft Manage-
ment Programs
Dec. 16, 1996; 46p; In English
Report No.(s): PB97-197289; A43006/G/&¥97011; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Overthe course of the past few years,iember dfces of the Presiderst’Council on Integrity and Efiency (PCIE) have
engaged in a multitask project designed to define the current state of management of the Federal civilian agencies’ (agencies)
aircraftoperations, and to report on opportunities to improve current conditions. The purpose of this report is to provide and over
view of the PCIES work and to present our assessment of the current management of the Federal civilian airfleet.
NTIS
Civil Aviation; Flight Operations; Generalvation Aircraft; Airline Operations

19980001632
Development of blade pofiles for low-pressue turbine applications
Curtis,E. M., Univ. of Cambridge, UK; Hodson, H.;Banieghbal, M. R.; Denton, J. D.; Howell, R. J.; HarhyW\V.; Journal
of TurbomachineryTransactions of the ASME; Jul¥997; ISSN 0889-504X; vol.olume 1.9, no. no. 3, pp. 531-538; In English;
Copyright;Avail: Issuing Activity

This paper describes program of work, largely experimental, which has been undertaken with objective of developing the
improvedblade profile for low-pressure turbine in aero-engine applications. Preliminary experiments have been conducted using
thenovel technique. The existing cascade of datum blades has been modified to enable the pressure distribution on suction surface
of one of bladeto be altered. &ious means have been employed to change the geometry of passage. These experiments have
provided data used as guide for development of new blade profiles. Results of investigation of the blades are presented and art
comparedvith data on old blades. The results indicate that unsteabtsemust be taken into consideration when selecting the
bladeprofile for low-pressure turbine.
Author (EI)
Low Pressue; Turbine Blades; tirbomachine Blades; Bssue Measuement; Boundary Layers;akes

19980001828
On the role of the lift force in turbulence simulations of particle deposition
Wang, Q., Univ. of Vermont, USA; Squires, K. D.; Chen, M.; McLaughlin, J. B.; International Journal of Multiphase Flow;
August,1997; ISSN 0301-9322; vololime 23, no. no. 4, pp. 749-763; In English; CopyrighilA Issuing Activity

Most calculations of particle deposition in turbulent boundary layers have been performed using an equation of motion in
whichthe form for the lift force is that in a linear shear flow for a particle far from any boundaries, the so-cétheth 8afmula.
Both direct and large eddy simulations of particle deposition in turbulent channel flow have shown that the dependence of the
depositionvelocity on particle relaxation time is ovgredicted using the Safan force. Since the derivation of the f&zdn force
therehave been more general derivations of the lift on a particlelirear flowIn this paper an 'optimum’ lift force is formulated
which represents the most accurate available description of the force acting on a particle in a wall-bounded.sheawefiroot
of the force was examined throughgareddy simulation (LES) of particle deposition in vertical turbulent channel Tlogopti
mum force for depositing particles is approximately three times smaller than the lift obtained using the Saffman formula. LES
resultsalso show that use of the optimum force yields a dependence of the deposition velocity on particle relaxation time less than



thatobtained using the Safan form and in better agreement with experimental measurements. Neglecting the lift force altogether
leadsto an even smaller dependence of the deposition velocity on pagtetation time and is in better agreement with empirical
relations, although the deposition rates are smaller than experimental measurements for particles with intermediate relaxation
times.

Author (EI)

Deposition; Tirbulent Flow; Particulates; Computerized Simulationydulence

19980002032
Ozone-rich transients in the upper equatorial Atlantic troposphere
Suhre, K., UMR CNRS/UPS, France; Cammas,.]JN&delec, PRosset, R.; Marenco, A.; Smit, H. G. J.; Nature; August 14,
1997; ISSN 0028-0836; vol.olume 388, no. no. 6643, pp. 661-663; In English; CopyrighajlAlssuing Activity

High concentrations of ozorere found in the Earth'stratosphere, but strong stratification suppresfieeat exchange of
this ozone-rich air with the underlying troposphere. Upward transport of tropospheric trace constituents occurs mainly through
equatorialdeep convective systems. In contrast, significant downward transport of ozone-rich stratosphéhicuajhigo take
placeonly outside the tropics by exchange processes in dgyparfrontsassociated with strong distortions of the tropopause.
Ozonewithin the tropical troposphere is assumed to originate predominantly from ground-based emissions of ozone precursors,
particularly from biomass burning, rather than from a stratospheric source. Recent measurements of ozone in the upper tropo-
spheren convective regions over the Pacific Ocean indeed reveakeeaiconcentrations. Here we present sharphtrasting
observations: ozone-rich (100-500 parts per billion by volume) transients were frequently encountered by specially equipped
commerciakircraft at a cruising altitude of 10-12 km (in the upper troposphere) in the vioirstyong convective activity over
the equatorial Atlantic Ocean. This strongly suggests that the input of stratospheric ozone into the troposphere can take place in
thetropics. V% suggest that this transport occurs either by direct downward movemenmnakags or by quasi-isentropic trans
portfrom the extratropical stratosphere.
Author (EI)
Mixing Ratios; Air Pollution; Ozone;rdposphee; Convective Heatrainsfer
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AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.

19980000034National Aerospace Lab-luid Dynamics Diy Amsterdam, Netherlands
Presentationand Analysis of Results of an Unsteadyr@nsonic Wind Tunnel Test on a Semi-Span Delta kg Model, Oscik
lating in Pitch
Geurts,E. G. M., National Aerospace Lab., Netherlands; Oct. 18, 1995; 18p; In English; International Forum on Aeroelasticity
andStructural Dynamics, 1995, 26-28 Jun. 1995, Manchdgter
Report No.(s): PB97-194591; NLR-TP-95523-U; No CopyrighiilA CASI; A03, Hardcopy; A01, Microfiche

Wind tunnel datapbtained in the framework of a cooperative U.S. - Dutch program of research are presented and discussed.
This Unsteady Tansonic Delta Program (UTDP) focuses on two closely related areas: Limit@sail&tions (LCO) on a realis
tic fighter configuration and unsteady transonic flows about a simple strake (SiS) delta wing. LCO is limited asgifitide
taining oscillation produced by a structural/aerodynamic interaction and is generally occurring at (heavy) loaded fighter type
wingsat transonic speeds; shock induced and trailing edge separation play a dominant role in its development. In this paper flows
with phenomena, characteristics for LCO, are analyzed.
NTIS
Transonic Vihd Tunnels; Tansonic Speed;r@nsonic Flow; Self Oscillation; Fighter Airaft

19980000291National Aerospace LatExperimental Aerodynamics Dj\Bangalore, India
Annual Report 1996-1997 of the Experimental Aevdynamics Division Annual Report
Jun. 1997; 42p; In English

Contract(s)/Grant(s): NAL Proj. E-9-000

Report No.(s): NAL-SP-971t No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche



TheR & D activities of the division are grouped under four major headings: Drag Reduetibnology Turbulent & Sepa
ratedFlows, Aircraft & Missile Aerodynamics and Facility Development. Some of the main contributions are summarized.
Author
Drag Reduction; Uirbulent Flow; Separated Flow; Aedynamic Characteristics

19980000332National Aerospace LabAmsterdam, Netherlands
Flight Testing of a Wing Deflection Measuement Method
KannemansH., National Aerospace Lab., Netherlands; Jun. 8, 1995; 17p; In English; AIAA Atmospheric Flight Mechanrics Con
ference,7-10 Aug. 1995, Baltimore, MD, USA; Figures in this document may not be legible in mic
Report No.(s): PB97-193239; NLR-TP-95269-U; No Copyrighiil CASI; A03, Hardcopy; A01, Microfiche

A research program has been executed to evaluate candidate wing deflection measurement methods. The following two meth
ods have been selected and flight tested: (1) an optical method based on the use of a video camera to record a black-and-whit
stripepattern on the outerwing surface followed by post-flight image processing and (2) an accelerometer method based on the
combineduse of an accelerometer package located in the wing tip and an inertial reference system located close to the wing root.
Resultsof these two methods are compared. The optical method performs better; ac¢Rrealiess) have been achieved of 0.08
degreesn twist and 2 mm in heave at the wing tip.
NTIS
Flight Tests; Displacement Meagment; WWhg Tips

19980000398Stanford Uniy, Thermosciences DivStanford, CA USA
Flow Over Swept Flaps and Flap Tps Final Report
BradshawPeter Stanford Uniy, USA; Buice, Carl U., Stanford Unj\JSA; Sep. 1995;1p; In English
Contract(s)/Grant(s): NAG1-1614
Report No.(s): NASA/CR-95-206417; NAS 1.26:206417; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

Preliminary measurements have been made of the flow over the tip of an unswept wing flap. to achieve an acceptable
Reynoldshumber based on flap chord, the flap chord was chosen equal to the chord of the main airfoil (c = 19 in. approx. 0.48
m). The model was mounted in a 30 in. x 30 in. wind tunnel running & 100 ft/sec. (30 m/s): severe wind-tunnel interference
was accepted, and any computations would be done using the tunnel walls as the boundaries of the computational domain. Maxi
mumReynolds number based on flap chord and tunnel speed was about 1.0 x IO(exp 6). The grant ended before a full set of mea
surementgould be made, but the work done so far yields a useful picture of theTfiewortex originates at about mid-chord
onthe flap and rises rapidly above the chord line. It has a concentrateditbrtal pressure lower than the ambient static-pres
sure, and there is no evidencdafje-scale wandering. A simple method of model construction, giving light weight and excellent
surfacefinish, was developed.
Author
Unswept Wigs; Wng Flaps; Whd Tunnel EBsts; Reynolds Number; FlovisMalization; Flow Measwment

19980000580NASA Lewis Research Centetleveland, OH USA
Scaling Methods for Simulating Aircraft In-Flight Icing Encounters
AndersonDavid N.,NASA Lewis Research Cent@dSA; Ruf, Gary A., Drexel Uniy, USA; Oct. 1997; 18p; In English; 2nd;
InternationalSymposium on Scale Modeling, 23-27 Jun. 1997, Lexington USA; Sponsored by International Scale Modeling
Committee Unknown
Contract(s)/Grant(s): FOP 548-20-23
ReportNo.(s): NASA-TM-107538E-10861; NAS 1.15:107538; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

This paper discusses scaling methods which permit the use of subscale models in icing wind tunnels to simulate natural flight
in icing. Natural icing conditions exist when air temperatures are below freezing but cloud water droplgisfaoledliquid.
Aircraft flying through such cloudare susceptible to the accretion of ice on the leading edges of unprotected components such
aswings, tailplane and engine inlets. to establish the aerodynamic penalties of such ice accretion and to determine what parts neec
to be protected from ice accretion (by heating,eample), extensive flight and wind-tunnel testing is necessary for new aircraft
andcomponents. 8sting in icingtunnels is less expensive than flight testing, is safet permits better control of the test cendi
tions.However because of limitations on both model size and operating conditions in wind tunnels, it ieecftesary to perform
testswith either size or test conditions scaled. This paper describes the theoretical background to the development of icing scaling
methodsgdiscusses four methods, and presents results of tests to validate them.
Author
Ice Formation; Aicraft Icing; Simulation; Scaling; Aaraft Safety



19980000600Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Validation of the Chimera Method of the FLU3M Euler Code
elfahmi, O., Bchnische Uniy Netherlands; Dec. 1996; 124p; In English
Report No.(s): PB97-190045; Rept-M-743; No Copyrighiaih CASI; A06, Hardcopy; A02, Microfiche

Theaim of the current study is to validate the Chimera schadrttee FLU3M Euler code for the prediction of the aerodynamic
forceand moment coé€ients on a body in a supersonic flows. Chapter two of this report describes the Euler equations and their
discretization. Chapter three contains the description of the Chimera scheme and the modifications that have been made in the
FLU3M Euler code to use the Chimera scheme. Chapter four contains the application of the Chimera scheme on the bi-NACA0012
airfoils, where a grid covegence study isonducted and the d#fent options of the Chimera scheme of FLU3M are compared
with each othern chapter five, the validation of the Chimera scheme of FLU3M is carried out on the Ariane 5 launcher and booster
atseveral positions. Conclusions and recommendations for the use of the Chimera overlapping grids technique to predict the flow
pastmultiple bodies configurations in the supersonic regime are given at the end of this report.
NTIS
Airfoils; Euler Equations of Motion; Multiblock Grids; Grid Generation (Mathematicsiivirg

19980000602Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Hypersonic Aerothermodynamic Module for the NLRAERO Program, Part 1, Description and Application
Cremers, G. G. J.,eEhnische Uniy Netherlands; Dec. 1996; 156p; In English
Report No.(s): PB97-194815; M-748; No Copyrighta CASI; A08, Hardcopy; A02, Microfiche

Theaerodynamic characteristics of a complex vehicle may be estimated by the NLRAERO program. Hypersonic aerothermo
dynamicsdeals with Mach numbers above five. For this specific flow regime, the modified Newtonian method will give fast and
accurataesults for the pressure distribution on the vergderface. The goals of this studyasextend the NLRAERO program
with the hypersonic-flow options, i.e. using the modified Newtonian method. A survey is given of simplified hypersonic local
inclination methods and a comparison of their results with experimental results found in the literature. This study resulted in a
choice for the method(s) most suitable for specific configurations. Also a thermodynamic model to include viscous effects is
described not yet included in the hypersonic module. The implementation of the hypersonic-flow option in NLRAERO is
describedThe hypersonic-flow option is validated with analytical solutions of the (modified) Newtonian theory for asphere
acircular pointed cone. As assessment givktie influence of the panelling of the configuration on the accuracy of the results.
A number of recommendations is given to further improve the capability of the program.
NTIS
Aemthermodynamics; Reentryajectories; Hypersonic Flow; Computer &grams

19980000638Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Five Hole Probe Exploration of the Transonic Vortical Flow Above a Delta Wing
Oledal, M., Bchnische Uniy Netherlands; Dec. 1996; 130p; In English
Report No.(s): PB97-1900; Memo-M-736; No Copyright; vail: CASI; A07, Hardcopy; A02, Microfiche

Theleeward side flow of a 65 deg swept delta wing operating at moderate angles of attack in the transonic speed range has
beeninvestigatedy means of a fast response five hole probe. Experiments were performed at free stream Mach numbers of 0.6
and0.8, with angles of attack of 10 deg and 15 deg. Cross-flow planes containing the vortex were measured at 50%, 70%, 140%
and150% of the root chord. The development of total pressure, the static pressure, the flow-wise vorticity and the azimuthal vortic
ity above and behind the wing are discussed and compared with previous investigations. Above the wing, the measured conical
Machnumber and density distributions are also presented in order to validate previous and future surfacevistlatittaéion
andrelated opticameasurement methods. The current measurements in combination with previous experimental investigations
reveal that a shock occur above the wing underneath the vortex at an angle of attack of 15 deg and a Mach number of M = 0.8
atabout 65% of the the local semi-span. Further aft, the vortex changes from a jet-like to a wake-like velocity distributien, indicat
ing a change of the flow leading up to vortex breakdown. There are also indications that turbulence or instabilities in the flow play
importantroles in the development of the time-averaged total pressure close to the vortex core. Some suggestions concerning the
interpretation of results from five hole probe surveys in transonic flow are finally presented, together with some proposals for
improvement®f the azimuthal vorticity calculations.
NTIS
Delta Whgs; Transonic Flow; Flow Yéualization; Fee Flow; Mach Number; Angle of Attackind/ Tunnel EBsts



19980001636
Vortical gust response of a low-solidity vaneaw including steady loading and dynamic stall effects
Henderson, G. H., Purdue Univ., USA; Fleeter, S.; Journal of Turbomachinery, Transactions of the ASME; July, 1997; ISSN
0889-504X;vol. Volume 1.9, no. no. 3, pp. 482-490; In English; Copyrightaik Issuing Activity

The effects of high steady loading and separated flow on the unsteady aerodynamic response of turbomachine blade rows
areexperimentally investigated. This is accomplished utilizing a urége-stage turbomachine research facility in which the
flow is not generated by the blading but rather by an additional fan. Thus, for a particular stator incidence angle, the steady or mean
stator aerodynamigerformance were determined in a completely steady flow with no rotor and also with unsteady flow generated
by a rotor composed of perforated plagé¢she same mean operating condition, thereby identifying the stator vane row dynamic
stall conditions. The unsteady aerodynamic response of the very low-solidity stator vane row is then investigated over a range
of incidence angle values, including attached and separated flows with dynamic stall.
Author (EI)
Aemdynamic Stalling; Dynamic Responsarffomachine Blades; MWt Effects; Loads (Fees); Aeodynamics

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19980000040Federal Aviation AdministratiginVashington, DC USA
Notices to Airmen: Domestic/International
Jul. 17, 1997; 218p; In English
Report No.(s): PB97-197222; No Copyrighyjal: CASI; A10, Hardcopy; A03, Microfiche
Contents include the following: Airway Notams; Airports, Facilities, and Procedural Notams; General FDC Notams; Part
95 Revisions to Minimum En Route IFR Altitudes and Changeover Points; International Notices to Airmen; and\Brigshic
NTIS
Airports; Routes

199800001 74Seagull €chnologyInc., Los Gatos, CA USA
Conflict Detection and Resolution for Future Air Transportation Management Final Report
Krozel, Jimmy, Seagull Technology, Inc., USA; Peters, Mark E., Seagull Technology, Inc., USA; Hunter, George, Seagull
Technologylnc., USA; Apr 1997; 146p; In English
Contract(s)/Grant(s): NAS2-14285
Report No.(s): NASA/CR-97-205944; NAS 1.26:205944; TR-97138-01; No Copyright; Avail: CASI; A07, Hardcopy; A02,
Microfiche

With a Free Flight policythe emphasis for air tfaf control is shifting from active control to passive airfiamanagement
with a policy of intervention by exception. Aircraft will be allowed to fly user preferred routes, as long as safety Alert Zones are
notviolated. If there is a potential conflict, two (or more) aircraft must be able to arrive at a solution for conflict resolution without
controller intervention. Thus, decision aid tools are needed in Free Flight to detect and resolve conflicts, and several problems
mustbe solved to develop such tools. In this report, we analyze and solve problems of proximity management, conflict detection,
andconflict resolution under a Free Flight poli&or proximitymanagement, we establish a system based on Delatinagila-
tionsof aircraft at constant flight levels. Such a system provides a means for analyzing the neighbor relationships between aircraft
andthe nearby free space around airfitaihich can be utilized later in conflict resolution. For conftietection, we perform
both2-dimensional and 3-dimensional analyses baseithe penetration of the Protected Airspace Zone. Both deterministic and
non-deterministi@nalyses are performedeWhvestigate several types of conflict warnings including tactieahings prior to
penetratinghe Protected Airspace Zone, methods basette reachability overlap of both aircraft, and conflict probability maps
to establish strategic Alert Zones around aircraft.
Author
Air Transportation; Management Systemse€&iFlight; Safety; Active Cormt;, Air Traffic Contol; Decision Support Systems

19980000201INERAC, Inc, Tolland, CT USA

Airborne Collision Avoidance Systems: fiaffic Alert (TCAS), Beacon (BCAS), and Cockpit Display (CDTL.). (Latest cita
tions from the NTIS Bibliographic Database)

Dec. 1996; In English; Page count unavailable. Supersedes PB96-852231



Report No.(s): PB97-852669; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning design, development, and testing of collision avoidance systems involving
cockpitdisplays taalert pilots of conflicting trdic. Three basic approaches are covered in the citations. The firstaffia Alert
andCollision Avoidance System (TCAS) operating between aircraft equipped with compatible systems. The second is a Beacon
Collision Avoidance System (BCAS) which interfaces with®Rraffic controllers, and which makes uskthe active mode of
the Air Traffic Control Radar Beacon Systeml{@RBS). The third system is the Cockpit Display dffic Information (CDTI)
whichis derivedfrom the TCAS-2 system. Systems which involve only ground equipment and controller communication to the
pilot are excluded. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Collision &oidance; Beacon CollisionvAidance System;akhing Systems; Airborne Equipment

19980000304NERAC, Inc, Tolland, CT USA
Radar Warning. (Latest Citations from the INSPEC Database)
Jan. 1997; In English; Page count unavailable. Supersedes PB96-857453
Report No.(s): PB97-854178; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the development and implementation of radar warning instruments and sys
tems.References examine collision warning, collision avoidance, and early warning systems for road vehicles andopicsaft. T
includeradar receivers, phased array systems, optoelectronic converters, Doppler weathandatiaactional audio systems.
Natural disaster warning systems, airport safety, wind-shear prediction, warning systems for electronic warfare, and market
aspectsare also considered.
NTIS
Bibliographies; Radar Receivers; Radar Detectionpdurct Development; CollisionvAidance; Vdrning Systems

19980000402Massachusetts Inst. 0édh, Cambridge, MA USA
Dynamic Flow Management Poblems in Air Transportation
Patterson, Sarah Stock, Massachusetts Insedf.TUSA; May 1997;10p; In English
Contract(s)/Grant(s): NAG2-1088
Report No.(s): NASA/CR-97-206395; NAS 1.26:206395; Copyrigaivad; Avail: CASI; A06, Hardcopy; A02, Microfiche

In 1995, over six hundred thousand licensed pilots flew nearly thirty-five million flights into over eighteen thousand U.S.
airports,logging more than 519 billion passenger miles. Since demarait fibavel has increased by more than 50% in the last
decadewhile capacity has stagnated, congestion is a problem of undeniable practical significance. In this thesis, we will develop
optimizationtechniques that reduce the impact of congestion on the national airsgas@ri®y determining the optimal release
timesfor flights into the airspace and the optimal speed adjustment while airborne taking into account the capacitated airspace.
This is called the Air Traffic Flow Management Problem (TFMP). We address the complexity, showing that it is NP-hard. We
build an integer programming formulation that is quiteong as some of the proposed inequalities are facet defining for the convex
hull of solutions. For practical problems, the solutions of the LP relaxation of the TFMP are very often integral. In essence, we
reducethe problem to dtiently solving lage scale linear programming problems. Thus, the computation times are reasonably
small for large scale, practical problems involving thousands of flights. Next, we address the problem of determining how to
rerouteaircraft in the airspace system when faced with dynamically changing weather conditions. This is calle@r#igcAir
Flow Management Rerouting Problem (TFMRPg YWesent aimtegrated mathematical programming approach for the TEMRP
which utilizes several methodologies, in order to minimize delay costs. In order to address the high dimensiemaésent
anaggregatenodel, in which we formulate the TFMRP as a multicommeoditgger dynamic network flow problem with certain
sideconstraints. Using Lagrangian relaxation, we generate aggregate flows that are decomposed into a collection of flight paths
usinga randomized rounding heuristic. This collection of paths is used in a packing integer progréormirgtion, the solution
of which generates feasible and reptimal routes for individual flights. The algorithm, termed the Lagrangian Generation Algo
rithm, is used to solve practical problems in the southwestern portion of USA in which the solutions are within 1% ofthe corre
spondingower bounds.
Author
Air Transportation; Flow Distribution; Poblem Solving; Flight Paths; Airspace; Congestion; Aiaffic Contiol; Mathematical
Programming;Integers; Inequalities; Linear Bgramming; Airports



19980000405National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of January 1997
Jan. 1997; 360p; In English
ReportNo.(s): PB97-916701; NTSB/IDBOO-97/01; No Copyrighta#k Issuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

The publication contains all Judge Initial Decisions and Board Opinion©athers in Safety and Seaman Enforcement Cases
for January 1997.
NTIS
Safety Management; AccidenteRention

19980000559NASA Dryden Flight Research Centedwards, CA USA
An Impact-Location Estimation Algorithm for Subsonic Uninhabited Air craft
Bauer,Jefrey E., NASADryden Flight Research Cent&lSA; Teets, Edward, AS and M, Inc., USA; Nd®97; 26p; In English
Contract(s)/Grant(sSRTOP 529-10-04-00-29
Report No.(s): NASA/TM-97-206299; NAS 1.15:206299; H-2200; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

An impact-location estimation algorithm is being used at the NASA Driftight Research Center to support range safety
for uninhabited aeriatehicle flight tests. The algorithm computes an impact location based on the descent rate, mass, and altitude
of the vehicle and current wind information. The predicted impact location is continuously displayed on the rangéicaifisty of
moving map display so that the flightpath of the vehicle can be routed to avoid ground assets if the flight must be terminated. The
algorithm easily adapts to different vehicle termination techniques and has been shown to be accurate to the extent required tc
supportrange safety for subsonic uninhabited aerial vehicles.pepsr describes how the algorithm functions, how the algorithm
is usedat NASA Dryden, and how various termination techniques are handled by the algorithm. Other approaches to predicting
theimpact location and the reasons why they were not selected for real-time implementation are also discussed.
Author
Algorithms; Flight Paths; Realifhe Operation; Flight &sts; Pedictions; Range Safety

19980001144Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Lateral Escape Guidance Strategies for Miaoburst Windshear Encounters
Visser H. G., Technische Uniy Netherlands; Feb. 1996; 46p; In English
Report No.(s): PB97-191753; Memo-M-723; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

This study presents a preliminary evaluation of seveaatlidate microburst escape guidance strategies, that rely on relatively
shortrange forward-look sensing onlMore specificallythree longitudinal guidance laws are developedeaadiated in com
bination with a single lateral guidance laihe sensor requirements that need to be satisfied in order to aquradtical imple
mentation of the proposed guidance strategies are briefly examined as well. The simulated guidanceaseltt@nsvaluated
in terms of recovery-altitude performance and robustness to uncertainty in microburst size and strength. Based on a comparison
with exact open-loop optimal solutions, altitude guidance geaeas the most promising longitudinal guidance strafidoylat
eralescape strategthough very simple, proved to be verfeefive. This report briefly outlines the missing elements, such as
providing a framework for future research and development.
NTIS
Microbursts (Metealogy); Wnd Shear; Geostiphic Whd; Barotropic Flow

19980001298NASA Langley Research Centétampton, YA USA

Radiation Safety Issues in High Altitude Commecial Air craft

Wilson, John W, NASA Langley Research CentelSA; Cucinotta, Francis A., NASA Langley Research Ceht8A; Shinn,

JudyL., NASA Langley Research Cent&lSA; 1995; 4p; In English; 10th; International Congress on Radiation Research, 27

Aug. 1995 - 1 Sep. 1995, Wzbug, Germany

Contract(s)/Grant(s): FOP 199-45-16-1

Report No.(s): NASA-TM-12628; NAS 1.15:12628; No Copyright; ¥ail: CASI; A01, Hardcopy; A01, Microfiche
Thedevelopment of a global economy makes the outlook for high speed commercial intercontinental flight feasitge, and

developmenbf various configurations operating from 20 to 30 km have been proposed. In addition to the still unresolved issues

relating to current commercial operations (12-16 km), the higher dose rates associated with the higher operating altitudes makes

il imperative that the uncertainties in the atmospheric radiation environment and the associated health risks be re-examined. Atmo



sphericradiation associated with tigalactic cosmic rays forms a background level which, magler some circumstances, exceed

newly recommended allowable exposure limits proposed on the basis of recent evaluations of the A -bomb survivor data (due to
increased risk coB€ients). These lger risk codicients, within the context of the methodology for estimating exposure limits,
areresulting in exceedingly low estimated allowable exposure limits which may impact even present day flight operations and
was the reason for the CEC workshop in Luxem@qu®90). At higher operating altitudes, solar particles evatproduce
exposuresnany orders of magnitude above background levels and pose significant health risks to the mostrsdingdtirds

(suchas during pregnancy). In this case the appropriate quality factors are undefined, and some evidence exists which indicates
thatthe quality factor for stochasticfefts is a substantial underestimate.

Author
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AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19980000118Los Alamos National LabNM USA
Evaluation of habitat use by Rocky Mountain elk (Cervus elaphus nelsoni) in north-central New Mexico using global pesi
tioning system radio collars
Biggs,J., Los Alamos National Lab., USA; Bennett, K., Los Alamos National Lab., USA; Fresq&ezlBs Alamos National
Lab.,USA; Apr. 1997; 22p; In English
Contract(s)/Grant(s): W405-eng-36
Report No.(s): LA-13279-MS; DE97-005291; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

In 1996 the authors initiated a study to identify habitat use in north-central New Mexico by Rocky Mountain elk (Cervus
elaphuselsoni) using global positioning system (GPS) radio collars. They collared six elk in the spring of 1996 with GPS radio
collarsprogrammed to obtain locational fixes every 23 h. Between April 1, 1996 and January 7, 1997, they collected >1,200 fixes
with an approximately 70% observation rate. They have interfaced GPS locational fixes of elk and detailed vegetatgingmaps
the geographical information system to provide seasonal habitat use within mountainous regatisoéntral New Mexico.
Based on habitat use aadailability analysis, use of grass/shrub and pinon/juniper habitats was generally higher than expected
duringmost seasons and use of forested habitats was lower than expected. Most of the collared elk remained on LANL property
yearround. The authors believe the application of GPS collars to elk studies in north-central New Mexico to befacimore ef
andeffective method than the use of VHF (very-high frequency) radio collars.
DOE
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19980000126Los Alamos National LapNM USA
Determination of locational error associated with global positioning system (GPS) radio collars irlation to vegetation
and topography in north-central New Mexico
BennettK., Los Alamos National Lab., USA, Biggs, J., Los Alamos National Lab., USA; FresquzBs Alamos National
Lab.,USA; Feb. 1997; 19p; In English
Contract(s)/Grant(s): W405-eng-36
Report No.(s): LA-13252-MS; DE97-005281; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

In 1996, a study was initiated to assess seasonal habitat use and movement patterns of Rocky Mountain elk (Cervus elaphu
nelsoni) using global positioning systé@PS) radio collars. As part of this stutlye authors attempted to assess the accuracies
of GPS (non-dierentially corrected) positions under various vegetation canapig$errain conditions with the use of a GPS
"test” collar. The test collar was activated every twenty minutes to obtain a position location and continuously uplinked to
ARGOSsatellites to transfer position data files. They usedlariics, Inc. uplink receiver to intercept the transmission and view
theresults of the collar in real time. They placed the collar on a stand equivalent to the neck height of an adult elk and then placed
the stand within three diérent treatment categories: (1) topographical influence (canyon and mesa tops), (2) canopy influence
(openand closed canopy), and (3) vegetation type influ¢porderosa pine and pinion pine-juniper). The collar was kept at each



locationfor one hour (usually obtaining three fixes). In addition, the authors used a hand-held GPS tomis#ion of the test
collar at the same time and location.

DOE

Global Positioning Systemppography; ¥getation; Position (Location)

19980000250Texas Uniy, Center for Space Researétustin, TX USA
Performance Assessment ofWo GPS Receivers on Space Shuttle
SchroederChristine A., €xas Univ, USA; Schutz, Bob E.,ékas Univ, USA; May 1996; 136p; In English
Contract(s)/Grant(s): NAG9-750
ReportNo.(s): NASA/CR-96-206518; NAS 1.26:206518; CSR-96-2; No CopyrighajlACASI; A07,Hardcopy; A02, Micre
fiche

SpaceShuttle STS-69 was launched on September 7, 1995, carryingateeSMield Facility (WSF-02) among its payloads.
The mission included two GPS receivers: a Collins 3M receiver onboard the Endeavour and an Osborne flight TurboRogue,
knownas the TrboStaronboard the WSF-02wb of the WSF-02 GPS Experiment objectives were to: (1) assess the ability to
useGPS in a relativeatellite positioning mode using the receivers on Endeavour and WSF-02; and (2) assess the performance
of the receivers to support high precision orbit determination at the 400 km altitude. Three ground tests of the receivers were con
ducted in order to characterize tfespective receivers. The analysis of the tests utilized the Douldeddifing technique. A
similartest in orbit was conducted during STS-69 while the WSF-02 was held by the Endeavour robot arm for a one hour period.
In these tests, biases were observed in the doufdesttite pseudorange measurements, implying that hipgesl40 m exist
which do not cancel in double tlifencing.These biases appear to exist in the Collins recdiwttheir efiect can be mitigated
by including measurement bias parameters to accommodate them in an estimation process. An additional test was conducted ir
which the orbit of the combined Endeavour/WSF-02 was deternimtghendently with each receiv@hese one hour arcs were
based on forming double &fences with 13 drboRogue receivers in the global IGS network and estimating pseudorange biases
for the Collins. Various analyses suggest the TurboStar overall orbit accuracy is about one to two meters for this period, based
on doubledifferenced phase residuals of 34 cm. These residuals indicate the level of unmodeled forces on Endeavour produced
by gravitational and nongravitationafedts. The rms diérencedetween the two independently determined orbits are better than
10 meters, thereby demonstrating the accuracy of the Collins-determined orbit at this Ves#baghe accuracy of the relative
positioningusing these two receivers.
Author
SpaceShuttles; Global Positioning System; Receivergiu@d Ests; Spacer@insportation System; Robot Arms; Navigation Sat
ellites; Gravitational Effects

1998000034 1Jet Propulsion Lab., California Inst. af¢h, Pasadena, CA USA
IGS 1996 Analysis Center Vdrkshop
Neilan,R. E., Editor Jet Propulsion Lab., California Inst. agch., USA; \dnScoyP A., Editor, Jet Propulsion Lab., California
Inst. of Tech., USA; Zumbeye, J. E Editor, Jet Propulsion Lab., California Inst. aéch., USA; Oct. 1996; 510p; In English; IGS
1996 Analysis Center \btkshop, 19-21 Marl996, Silver Spring, MD, USA; Sponsored by National Oceanic and Atmospheric
Administration,USA; Also announced as 19980000342 through 19980000372
Contract(s)/Grant(s): NAS7-1260
Report No.(s): NASA/CR-96-112599; JPL-Publ-96-23; NAS 1.26:112599; No Copyright; Avail: CASI; A22, Hardcopy; A04,
Microfiche

Components of the IGS[International GPS (Global Positioning System) Service for geodynamics], have operated a GPS
trackingsystem for several years. The network now contains more than 100 stations and has produced a combined GPS ephemeri:
thathas become the standard for geodesists and geophysicists worldwide. IGS data and products are freely available to all thank:
to the cooperation and participationalf the IGS members. The IGS has initiated development of several new products, and tech
nicalissues permitting greater accuracy of IGS products have been identified. The IGS convened a workshop on March 1996 in
Silver Spring,Maryland, USA, to coordinate these developments and to examine technical problems and solutions. The following
topicswere addressed: orbit/clock combination; Earth orientation; antenna calibration; SINEX and densification of the Interna
tional Terrestrial Reference Frame (ITRF) using the GPS; receiver standards and performance; and atmospheric topics.
Author
Geodynamics; Global Positioning System; Cosrfiees; Geophysics; Geodesy



19980000342Geomatics Canag&eodetic Survey DiyOttawa, Ontario Canada
GPS Orbit/Clock Combinations and Modeling
Kouba,J., Geomatics Canada, Canada; BeuBerBern Uniy, Switzerland; Mireault, Y Geomatics Canad@&anada; IGS 1996
AnalysisCenter Vérkshop; Oct. 1996, pp. 3-8; In English; Also annoureeed9980000341; No Copyrighty&il: CASI; A02,
Hardcopy;A04, Microfiche

SinceOctober 1993 a close and productive cooperation between the seven IGS Analysis Centers (ACs) resulted in-an unprece
dented increase of precision, reliability and the delivery speed of individual AC and combined IGS orbit/clock solutions. Currently
the AC and IGS solutions approaching the 5cm(orbits)/0.5ns(clocks) precision are availabléauitisior days after observa
tionsrather than weeks or months. Combinations, comparisons, evaluations and exchange of information within the IGS are essen
tial to continuous improvements of the service. The recent precision advances are mainly due to (a) modeling and analysis
innovationsand (b) better global deployment of receivers rather than instrumentation improvements as was the c#se during
initial stages of IGS. The modeling advances and innovations have been brought about by the AC cooperation and competition.
With increasing solution precision and processing speed more emphasis shputldrbanalysis of possible solution biases to
increase accuracy. The focus should be on multi-technique comparisons and analyses as individual, single technique solutions
for station positions, velocities and EOP are susceptible to systenfiatits eThemain focus of this position paper is to suggest
wayshow to increase precision, accurary eficiency of the IGS data processing and products. Antenna, tropospheric and iono
spheric(error) modeling are not dealt with here as they are addressed in other sessions of this workshop.
Derived from text
Global Positioning System; Orbital Position Estimation; Clocks

19980000343Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA
Evaluation of IGS Orbits with Satellite Laser Ranging
Watkins,M. M., Jet Propulsion Lab., California Inst. aich., USA; BatSever Y. E.,Jet Propulsion Lab., California Inst. aédh.,
USA; Yuan, D. N., Jet Propulsion Lab., California Inst. e€fi., USA; IGS 1996 Analysis Centeo¥kshop; Oct1996, pp. 9-12;
In English; Also announced as 19980000341; No CopyrighajlACASI; A01, Hardcopy; A04, Microfiche

The accuracy with which orbits for the Global Positioning System (GPS) spacecraft, can be computed directly affects the
accuracyof the resulting site coordinates and polar motion. Several groups routinely analyze GPS ground tracking data to compute
preciseorbits and terrestrial reference frame solutions. In this peeeinfer the accuracy of the orbits of two of the GPS satellites
by comparing to independent laser ranges of subcentimeter accuracy obtained by a small but reasonably well distributed network
of tracking sites. Wfind that all seven International GPS Service for Geodynamics (IGS) analysis centers achiaesiduae
rootmean square (rms) errors at or below the 100 mm level. The best orbit sofation3PL, CODE, and the IGS combined
product,yield a residual rms of about 50 mm. These residuals are consistent with three dimensional orbit errors of less than 150
mm. Estimating yaw rates for the spacecraft during shadow events, and using these estimates to compute the laser residual, signifi
cantlyimproves the fit. A small mean residual value of -15 to -30 mm seems to exist for most centers and laser sites which is not
fully explained at present, but mbg due to uncertainties in the corrections to the laser data, such as the reflector to spacecraft
centerof mass vector or small reference framéetdénces between the SLR sites and the GPS orbits.
Author
Global Positioning System; Geodetic Accuracy; Satellite Orbits; Orbit Calculation

19980000344Bern Univ, Astronomical Inst.Bern, Switzerland
Using the Extended CODE Orbit Model: First Experiences
Springer,T. A., Bern Univ, Switzerland; Rothache¥l., Bern Univ, Switzerland; Beutle/G., Bern Uniy, Switzerland; IGS 1996
AnalysisCenter Wrkshop; Oct. 1996, pp. 13-21; In English; Also announced as 19980000341; No CopwaghCASI; A02,
Hardcopy;A04, Microfiche

The Extended CODE Orbit Model, an empirical orbit model proposed by Beutler et al. [1994], was used for the first time
in the actual parameter estimation procedures (using the Bernese GPS Software), to model the orbits of the GPS satellites at thi
CODE Analysis Centeof the IGS. Apart from six Keplerian elements, this orbit model consists of nine instead of the usual two
parameterso take into accourthe deterministic part of the force field acting on the satellites. In this article, we focus on-the opti
mumuse of this Extende@ODE Orbit Model for the CODE IGS activities. of particular interest are the generation of rapid orbits,
with only 12 hour delays after the last observation, and (IGS) orbit prediction.
Author
Predictions; Models; Satellite Orbits; Global Positioning System
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19980000345National Oceanic and Atmospheric Administrati@eosciences LabSilver Spring, MD USA
GPS Earth Observation Combinations and Results: Session Summaries and Recommendations
Ray,J. R., National Oceanic and Atmospheric Administration, USA; McCathp., Naval ObservatoryJSA; IGS 1996 Analy
sisCenter Wrkshop; Oct. 1996, pp. 25-31; In English; Also announced as 19980000341; No CopwghtCASI; A02, Hard
copy; A04, Microfiche

This session consisted of seven presentations to review the status of current GPS determinations of Earth orientation and to
consider further refinements. Brief summaries of each are given in the following sections. The first, by J. Kouba, reported the
resultsof the Analysis Coordinator for the combined IGS time series of daily polar motion (PM) values, a by-productgiltve
orbit combinations. J. Ray and D. Gambis et al. gawgelgrcontrasting views of the information content of GPS determinations
of Universal Time (UTI) and length-of-day (LOD). The effects of sub-daily Earth orientation variations were discussed by D.
McCarthyand T Herring. In the closing presentation, McCarthy reviewed new standardsoseemdopted by the IERS. The
resultsof this session have been distilled by the participants into a sit fcommendations, which are listed in the final section.
Theseincorporate revisions made based on discussions atdHeshép.
Derived from text
Global Positioning System; Earth Orientation; Satellite Observation

19980000346Geomatics Canadé&eodetic Survey DiyOttawa, Ontario Canada
IGS Combination of GPS Earth Orientation Parameters (EOP)
Kouba,J., Geomatics Canada, Canada; IGS 1996 Analysis Cent&sNdp; Oct. 1996, pp. 33-42; English; Also announced
as19980000341; No Copyright; Avail: CASI; A02, Hardcopy; A04, Microfiche

Duringthe IGS Rapid orbit/clock combination, daily GPS based polar motion (PM) values (IERS designation: EOP(IGS)95
P 01) are produced weekly since January 1, 1995 with an 11 day delay. They are computed as weighted means from solution:s
submittedby the seven IGS Analysis Centers (ACs). M8Gs and the IGS Rapid (IGR) PM solutions have better than 0.5 mas
precision,and clearly show smoothingfeéts in both IERS series (Bullethhand B) for periods less than 10 days. Similasisice
Januaryl, 1996 another daily PM series (EOP(IGS)96 P 01) based on the IGS preliminary (IGP) orbit/clock combination is pro
duceddaily with only a 1.5 day delagurrently six IGSACs are contributing to this IGP combination. The IGP PM precision
is approaching the IGS Rapid PM precision level. These two PM series implyRxeRtations of the respective IGS orbit com
binations.The Rx, B orbit rotations can befefctively used to evaluate orbit reference frame andcBiistency of the IGS and
individual AC solutions. The orbit/PM consistency has improved slightly during 1995 and it is at, or below 0.1 mas for-IGS com
binedand most AC solutions. The IGR PM combination (EOP(IGS)95 P 01) was compared to the IERS and USNO GPS based
PM combinations. All three combined GPS PM series were found to be consistent at the 0.1 mas rms precision level, subject only
to small ofsets not exceeding 0.4 mas.
Author
Earth Orientation; Global Positioning System; Parameterization; Polar Orbits; Pomd&ring (Geology)

1998000034 7National Oceanic and Atmospheric Administrati@eosciences LabSilver Spring, MD USA
GPS Measuements of Length-of-Day: Comparisons with VLBI and Consequences for UT1
Ray,J. R., National Oceanic and Atmospheric Administration, USA; IGS 1996 Analysis Ceorleshdp; Oct. 1996, pp. 43-60;
In English; Also announced as 19980000341; No CopyrighdjlACASI; A03, Hardcopy; A04, Microfiche

Length-of-day(LOD) estimates from the seven GPS Analysis Centers of the IGS have been compared to values derived from
VLBI for a recent 16-month period. All GPS time series show significant LOD biases which vary widely among the Centers.
Within individual series, the LOD errors show time-dependemtelations which are sometimesjlarand periodic. Clear correla
tionsbetween ostensibly independent analyses are also evident. In the best aB& H@D errors, after bias removal, approach
Gaussiamwith an intrinsic scatter estimatéaibe as small as approx. 21 microseconds/d and a correlation time constant of perhaps
0.75d. Integration of such data to determine variations in UT1 will have approximately random walk errors which grow as the
square-roobf the integration time. For the current best GPS performance, UT1 errors exceed those of daily 1-hour VLBI observa
tionsafter integration for approx. 3 d. Assumiting stability of LOD biases can be reliably controlled, GPS-derived UT1 can be
useful for near real time applications where otherwise extrapolations for several days from the most current VLBI data can be
inaccurateby up to approx. 1 ms.
Author
Global Positioning Systemg¥ Long Base Interfemetry; Universal ime; Time Series Analysis; Diurnabviations
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199800003480bservatoire de PariBrance
Multi-technigue EOP Combinations
Gambis, Daniel, Observatoire de Paris, France; IGS 1996 Analysis Center Workshop; Oct. 1996, pp. 61-70; In English; Also
announceas 19980000341; No Copyrightydil: CASI; A02, Hardcopy; A04, Microfiche

The lERS Central Bureau regularly combines independent estimates of EOP values, maingnt&isedVLBI and GPS,
to derive its operational series and also for long-term analysis. The contribution of these 3 techniques to geodimporiezsits
for their complementarity but also for some aspects linked to redundancy in order to eliminate systectati€-ef polamotion
these3 techniques give approximately the same accuracy (about 0.30Timag)etermination of Universairie is based on the
VLBI technique. Still, satellite techniques (SLR, GBS¥ information on the high-frequency UT1 behaviour on time scales lim
ited to a couple of months; this signal can be used for densification of the UT1 series as well as for UT1 extensions on a quasi-real-
time basis from the current VLBI available value. In that case errors are limited to aboutc268econds over one week and
500 over 2 weeks. This represents an improvement of an order of magnitude with respect to the current prediction of UT1.
Author
Global Positioning System; Universahie; \éry Long Base Interfemetry; Earth Orientation

19980000349Naval ObservatoryWashington, DC USA

Daily and Semi-Daily Earth Orientation Parameter \ariations and Time Scales

McCarthy, Dennis D., Naval Observatory, USA; IGS 1996 Analysis Center Workshop; Oct. 1996, pp. 71; In English; Also

announceas 19980000341; No Copyrightydil: CASI; A01, Hardcopy; A04, Microfiche; Abstract Only; Abstract Only
Theoreticalmodels of daily and semi-daily variations in Earth orientadioa to tides are now in close agreement. Observa

tions indicate that these variations do exist. It is important that the IGS and IERS agree on a convention for the publication of

observationsn order to avoid confusion among users of these data. The current practice of the IERS is to provide daily smoothed

estimates at O(sup h) UTC. These contain no daily/semi-daily information. IGS Analysis Centers provide daily estimates of polar

motion which do not currently take into account the daily/semi-daily variations in their analyses. Therefore, the observations

reported by the IGS Centers may, in fact, contain small systematic errors depending on the length of the arcs used in the orbit

determinations. It is recommended that all organizations reporting Earth orientation data provide to the user the information

required to transform between a celestial and terrestrial reference frame including the daily/semi-daily variations. The details

regardingthis problem will be the subject of a forthcoming paper
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19980000350Naval Observatorywashington, DC USA
International Earth Rotation Service Conventions (1996)
McCarthy, Dennis D., Naval Observatory, USA; IGS 1996 Analysis Center Workshop; Oct. 1996, pp. 73-78; In English; Also
announceds 19980000341; No Copyrighty#il: CASI; A02, Hardcopy; A04, Microfiche

The accuracy with which reference systems and Earth orientation data can be defined are limited by the systematic errors
which arise in the treatment of astronomical and geodetic observations. Constants and models must be re-evaluated and improved
if possible, as measurement precision improves. Both the astronomical and geodetic communities willsetsiofadonven
tional standards which change slowly witime as well as "current best estimates” for high-precision users of reference systems.
These will be available electronically and updated as required. The International Earth Rotation Service (IERS) Conventions are
discussedrom the theoretical and applied points of vi@pecific constants and models are described.
Author
Conventions; Earth Rotation; Earth Orientation; Celestial Refiee Systems; Inertial Redace Systems

19980000351National Oceanic and Atmospheric Administrati@eosciences LabSilver Spring, MD USA
Calibration of GPS Antennas
Mader,Gerald L., National Oceanic and Atmospheric Administration, USA; MacKdyoss, National Oceanic and Atmospheric
Administration,USA; IGS 1996 Analysis Centerdikshop; Oct. 1996, pp. 81-105; In English; Also announced as 19980000341,
No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

As geodetic technigues using the Global Positioning System (GPS) continue to improve, the calibration of the antennas used
to track GPSlata becomes increasingly important. The establishment of the International GPS Service and by several agencies
of continuously operating reference stations (CORS) provides a convenient means to incorporate reference network data into a
user’ssolution for either local or regional geodetic baselines. Howdweiantennas used by these reference networks will very
oftennot be the same as those employed by the user at his end of the biskekeer different CORS networks may usefdif
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entantennas and dérent antennas may also be found within the same netwwikamtenna characteristiegich are frequently

not noticed when identical antennas are used, may now become a significant source or error when the antennas at either end c
abasdine are diferent. A GPS geodetic solution fundamentally provides the vector between the phase centers of the two antennas.
To relate this vector to permanent monuments orgtband, the location of the phase center with respect to an external feature

of the antenna structure must be combined with the location of this reference feature with respect to the monument. Since the base
line vector isa relative measurement, errors in phase center location cancel out when identical antennas are usedliffemwever

ent antennas generally have different phase center locations. Mixed antennas at a minimum require knowledge of the relative
positionsof the antenna’phase centers and ideally #iesolute location of each antermyphase centefhe antenna phase centers

defining a baseline vector are actually average phase center locations for the data used to produce that baseline vector. A rec
antenna does not have a single well-defined phase center. Instead the phase center is a function of the direction from which it
receivesa signal. For GPS antennas, the dominant variation occurs with elevation. Since baseline measurememisluceally
GPSobservations distributed over all elevations above somef satok, this efect may not always be noticeable, even when
usingmixed antennas. Howevdhese phase center variations with elevation, gielanough, can be noticeable mixed antenna
baseliness an apparent change in height with elevation tutoéddition, high precision on longer baselines requires an estima

tion of the tropospheric scale height alomigh the baseline components. The estimation of this pargmatieh is highly corre

latedwith height, depends on the variation of phase residuals with elevation. If this variation includestahagfarises from
theantennas iaddition to that from the troposphere, the scale height parammetethe height, can be significantly in erine
completecalibration of GPS antennas includes determining this phase center variation as well as the average phase center location.
Derivedfrom text

Calibrating; Global Positioning System; Phased Arrays; Antennas

19980000352University Navstar ConsortiunBoulder CO USA
Field and Anechoic Chamber Ests of GPS Antennas
MeertensC., University Navstar Consortium, USA; Alb€l., University Navstar Consortium, USA, Braun, J., University-Nav
starConsortium, USA; Rocken, C., University Navstar Consortiu®4; Stephens, B., University Navstar Consortium, USA,
Ware,R., University Navstar Consortium, USA; Exnist., University Corp. folAtmospheric Research, USA; Kolesnikd?,
Ball Aerospace Systems DiWJSA; IGS 1996 Analysis Centerdfkshop; Oct. 1996, pp. 107248, In English; Also announced
as19980000341; No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

Theaccuracy of GPS surveys betweelfiaddnt GPS antenna types and mountsheaimproved using antenna calibration
correctionsThese corrections range from the 1 mm leveh&o100 mm level for commonly used geodetic quality antennas and
mounts.In order to calibrate a variety of geodetic antennas and mounts, tests were conducted on short bésefileéd amd
in a state-of-the art anechoic antenna chanftrgennas included in the testing, with available IGS names in parentheses, were
the Allen Osborne Associates choke ring T (DORNE MARGOLIN T) and AOA Rascal, Ashtech choke ring (DORNE MARGO
LIN ASH) with cover installed, Leica SR399 exter(@KTERNAL), and Timble 4000 SST(4000ST LI/L2 GEOD) andrble
GeodLl/L2 GP (TR GEOD LI/L2 GP) called ithis report the SSE or SSI antenna. The results summarized here are described
in detail in the UNACO Academic Research Infrastructure (ARI).
Author
Anechoic Chambers; Calibrating; Global Positioning System; Antennas

19980000353Geographical Survey Insilsukuba, Japan
Compact RINEX format and Tools (beta-test version)
HatanakaYuki, Geographical Survey Inst., Japan; IGS 1996 Analysis CeragsWiop; Oct. 1996, pp. 121-129; In English; Also
announceds 19980000341; No Copyrighty#il: CASI; A02, Hardcopy; A04, Microfiche

A data format and software tools are developed for compression of RINEX Il observation filesrbagedbasic ideas: (1)
eliminate the redundant information by recording only the variation between adjacent epochs for the epoch date time, event flag,
satellite list, LLI, and signal strength, and (2) decreasing the digits of the phase, pseudorange, Doppler and receiver clock data
by taking 3rd order differences of those data between adjacent epochs. The size of the files can be reduced 1/8 of the original
RINEX files by combining with standard file compression commands.
Author
Global Positioning System; Data Corepsion; File Maintenance (Computers); SoftevBevelopmentobls
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19980000354Newcastle-uponyine Univ, Dept. of SurveyingNewcastle, UK
Polyhedron Assembly at Newcastle: Method and Initial Results
Davies,Philip, Newcastle-uponyhe Univ, UK; IGS 1996 Analysis Centeratkshop; Oct. 1996, pp. 131-143; In English; Also
announceas 19980000341; No Copyrightyail: CASI; A03, Hardcopy; A04, Microfiche

A Global Network Associate Analysis Centre of the IGS was established at the University of Newd88 as part of
thelGS Pilot Project for Densification of the ITR®ith this project now eight months old, this paper describes in detail the analy
sis method used at Newcastle to create a weekly G-Sinex solution, the Global component of the integrated IGS Polyhedron. A
method of attaching Regional networks to the Global component is also proposed. Some statistics summarizing the combined
networkare presented, artle coordinate repeatability in a recent eleven-week series is assessed and compared to that of the indi
vidual Analysis Centre networks. It is found that the median station coordinate standard deviation in the series of free combined
networksis 3.6 mm in height and under 3.2 mm horizonfakceeding any AC network on this statistic. Thelées on imposing
thelGS requirement for a Global station: that it is estimated by at least three Analysis Centres.
Author
Densification; Polyhedms; Global Tacking Network; Network Analysis; Global Positioning System

19980000355GeoForschungsZentryRotsdam, Germany
IGS Tropospheric Estimations
Gendt,Gerd, GeoForschungsZentrum, Germany; IGS 1996 Analysis CeatksWip; Oct. 1996, pp. 147-149; In English; Also
announceds 19980000341; No Copyrighty#il: CASI; A01, Hardcopy; A04, Microfiche

Sincethe monitoring of the atmosphere using the & ponents was first addressed during the 1995 PotsaaksNop
therewere a lot of activities on this topic, as examples, the following should be mentioned: (1) quality assessment of water vapor
determinatiorusing ground based GPS measurements; and (2) establishment of infrastructure and development of software and
technologyfor GPS contributions to weather forecasting. These investigatiersf course relevant for climatological studies
too. The aim of this session on ground based GPS meteorology was to give anmtsititgse activities, to get information from
possiblecustomers, to discuss the role of IGS within this topic and to define the next steps.
Author
Estimates; Global Positioning System; Metdogy; Troposphere

19980000356GeoForschungsZentryRotsdam, Germany
Comparison of IGS Troposphere Estimations
Gendt,Gerd, GeoForschungsZentrum, Germany; IGS 1996 Analysis CeatksWip; Oct. 1996, pp. 151-163; In English; Also
announceas 19980000341; No Copyrightydil: CASI; A03, Hardcopy; A04, Microfiche

Watervapor is a crucial parameter in atmospharadeling. It has a very inhomogeneous distribution and a high variability
Continuous and well-distributed measurements of water vapor are therefore of fundamental intei@sstmthrange weather
predictionsand climatologyThe GPS is a costfettive technology to provide dense, globally distributed and nearly continuously
measuredvater vaparEven if we get only the (vertical or lateral) integrated values, this is important information.
Author
Global Positioning System;atér \apor; Troposphee; Humidity Measwement

19980000357Jet Propulsion Lab., California Inst. af¢h, Pasadena, CA USA
Strategies for Near Real Tme Estimation of Precipitable Water Vapor
Bar-Sever, Yoaz E., Jet Propulsion Lab., California Inst. of Tech., USA; IGS 1996 Analysis Center Workshop; Oct. 1996, pp.
165-176;In English; Also announced as 19980000341
Contract(s)/Grant(s): NAS7-100; No Copyrightiadl: CASI; A03, Hardcopy; A04, Microfiche
Traditionally used for high precision geodesy, the GPS system has recently emerged as an equally powerful tool in atmo-
sphericstudies, in particulaclimatology and meteorolog¥here are several products of GPS-based systems that are of interest
to climatologists and meteorologists. One of the most useful BR&based estimate of the amount of PrecipitalaleiYapor
(PWV) in the troposphere. &¥er vapor isn important variable in the study of climate changes and atmospheric convegtion (Y
et al., 1993), and is of crucial importance for severe weather forecasting and operational numerical weather prediction (Kuo et
al.,1993).
Author
Global Positioning System; Metexdogy; Real ime Operation; Toposphee; Water \apor; Humidity Measwgment
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19980000358European Space Agencizuropean Space Operations Cerif®S at Orbit Attitude Div Darmstadt, Germany
lonosphereMaps: A New Product of IGS?
FeltensJ., European Space Agendyuropean Space Operations CerBarmany; IGS 1996 Analysis Centeolikshop; Oct.
1996,pp. 177-179; IrEnglish; Also announced as 19980000341; No CopyrighajlACASI; A01, Hardcopy; A04, Microfiche

The IGS workshop in Silver Spring was the fiGS workshop where a sub-session was dedicated to the ionosphere. The
sub-sessios’aim was to find out how ionosphere products could enter into the IGS service palette. In preparation for this IGS
workshopan intercomparison of ionosphere products computed at feeedif Analysis Centersas oganized to provide mate
rial for the discussion. A position paper was prepared by J. Feltens, and it was agreed betwderetiieddidlysis Centers to
concentrateach of their presentations on a special aspect that is relevant to the develognuemhiaion IGS product. Accord
ingly, the topics of the distinct presentations were widely spread: The presentation of CODE concerned the long-term analysis
of routinely produced ionosphere maps and experiences made; The presentation of UNB provided an analy&stobtisaedf
heighton high precision ionosphere modelifigne presentation of JPL dealt with global ionosphere mapping using GPS; A sec
ondpresentation of JPL pointed out the relevance of GPS/MET data for ionosphere modeling, namely for ionospheric profiling;
The presentation of DLR showed comparison results of GPS-derived TEC maps with independent ionospheric probing tech-
nigues;and the final presentation, that of ESOC, condensed the first results that came out of the intercomparison and pointed out
relatedaspects of software developments at ESOC. Duhiegliscussion that followed the presentations, four points crystallized
outas the most important for next steps to progress. These points are listed in the paper
Derived from text
Mapping; Earth lonospher

19980000359Bern Univ, Astronomical Inst.Bern, Switzerland
Daily Global lonosphere Maps Based on GPS Carrier Phase Data Routinely &duced by the CODE Analysis Center
SchaerStefan, Bern Uniy Switzerland; BeutleiGerhard, Bern Uniy Switzerland; Rothachearkus, Bern Uniy Switzerland,;
Springer, Timon A., Bern Univ., Switzerland; IGS 1996 Analysis Center Workshop; Oct. 1996, pp. 181-192; In English; Also
announceds 19980000341; No Copyrightyail: CASI; A03, Hardcopy; A04, Microfiche

The Center for Orbit Determination in Europe (CODE) - one ofAthalysisCenters of the International GPS Service for
Geodynamics(IGS) produces orbits, Earth orientation parameters, station coordinates, and other parameters of geophysical inter
eston a daily basis using the ionosphere-free linear combination of the dodétgriiied GPS carrier phase observatiSirsce
Januaryl, 1996, daily global ionosphere maps are routinely estimated as an additional product by analyzing the so-called geome
try-freelinear combination, which contains the information on the ionospheric refractionofdié=lectron Content (TEC) is
developed into a series of spherical harmonics adopting a single-layer model in a sun-fixed reference frame. For each day a se
of coeficients is determined which approximates the average distribution of the vertical TEC on acihddalfter re-process
ing all IGS data of the year 1995, a long-time sesféBEC parameters is at our disposal indicating that reasonable absolute TEC
determinationis possible even when applying an interferometric processing technique. The global ionosphere maps produced are
already used in the CODE processing scheme to improve the resolution of the initial carrier phase ambiguities. Spaceborne
applicationge.g. altimetry) may benefit from these rapidly available TEC maps. For ionosphere physicists these maps are an alter
nativesource of informatiombout the deterministic and stochastic behavior of the ionosphere, that may be correlated with solar
andgeomagnetic indices and compared to theoretical models.
Author
Global Positioning System; Earth lonospigelonospheric Elecan Density; Mapping

19980000360New Brunswick Uniy Dept. of Geodesy and Geomatics Engineeifingdericton, New Brunswick Canada
The Effect of Shell Height on High Pecision lonospheric Modeling Using GPS
Komjathy, A., New Brunswick Uniy Canada; LangleyR. B., New Brunswick Uniy Canada; IGS 1998nalysis Center \Gfk-
shop;Oct. 1996, pp. 193-203; In English; Also announced as 19980000341; No CopyvaghtCASI; A03, Hardcopy; A04,
Microfiche

Thedispersive nature of the ionosphere makes it possible to measure its total electron content (TEC) using dual-frequency
Navstar Global Positioning System (GPS) observations collected by permanent networks of GPS receivers. One such network
is that of the International GPS Service for Geodynamics (IGSB has participated in an ionospheric experiment along with
otherionospheric research groups under the auspices of the IGS and European Spacs EBgesppyan Space Operations Centre
(ESA/ESOC)A 5 week long period of dual-frequency GPS measurements collected by IGS stations was designated as a test data
setfor the diferent research groups to analyse and produce TEC values and satellite-redereatidifdelays. One of thmi-
mary goals of the experiment was to analyse tifiecebf geomagnetic disturbanoas the ionospheric productseWlave used
dual-frequencyGPS pseudorange and carrier phase observations from six European stations in the IGS network to derive regional
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TEC values and satellite-receiverfdifential delays. In an earlier study we concluded that after processirfgodat European
stationscollected over a 7 day period (the first 7 days of the ionospheric experirganized by ESA/ESOC), we were able to

follow highly varying ionospheric conditions associated with geomagnetic disturbarees/astigatedhe efect of using dif
ferentelevation cutdfangles and ionospheric shell heights on the TEC estimates and satellite-reckxemtdif delays. These
resultspertaining to GPS week 823 have been presented earlier (Komjathy and La@g&yIn our current research, we used

21 days’ worth of data in a continuation of the study mentioned earlier with a more rigorous approach for ionospheric shell height
determinatiorwhich has been derived from the International Reference lonosphere 1990 (IR190) [Bilitza, FOR@kél at

the efect of using ionospheric shell heights fixed at a commonly used altitude (400 km) on the TEGeaeudtidif delayesti

mates. We found differences in the differential delays between the two approaches of up to the 0.3 ns (approx. equal to 1 total
electroncontent unit - TECU) level and &fences in th@ EC estimates up to the 1 TECU (approx. equal to 0.16 m delay on L1)
level. We also compared our thfential delay estimates with thosbktained by other research groups participating in the experi
ment.We found agreement in the fdifential delays between three analysis centers at the 1 ns level.

Author

Electron Density (Concentration); Global Positioning System; Magnetic Disturbances; Magnetic Effects; Earth lamospher

19980000361European Space Agencizuropean Space Operations CeriE®S at Orbit Altitude Diy Darmstadt, Germany
Verification of ESOC lonospheric Modeling and Status of IGS Intetomparison Activity
Feltens,J., European Space Agendyuropean Space Operations CenBarmany; DowJ. M., European Space Agendyure
peanSpace Operations Cent&ermany; Martin-MurT. J., European Space Agendyuropean Space Operations Cer@ar
many; Martinez, C. Garcia, European Space Agency. European Space Operations Center, Germany; Bayona-Perez, M. A.,
European Space Agency. European Space Operations Center, Germany; IGS 1996 Analysis Center Workshop; Oct. 1996, pp
205-219;In English; Also announced as 19980000341; No Copyriglail ACASI; A03, Hardcopy; A04, Microfiche

ESOCis planning to extend the use of IGS data also for ionospheric modeling. It is inteipdedde ionospheric VTEC
modelsand receiver/satellite dérential delayvalues as new IGS products - besides orbits, earth orientation parameters and sta
tion coordinates. Dferent mathematical models were worked out to represent the ionosphere as singkSl@gerduring an
internalshort term analysis of these models, indicated reliable performance. In preparation of the IGS workshop in Silver Spring,
a comparison of ionosphere VTEC models originating from different Analysis Centers was organized. This comparison offers
the opportunity to verify the modeling and implementations of the participating. ASOC willuse the knowledge learned from
this comparison, to define its final mathematical modeling and implement it in the lonosphere Monitoring Facility (IONMON),
which is under development at ESOC. Apart from the routine provision of ionospheric products to IGS, it is intended to use the
ionospheramodels for the support of other ESA missions, e.g. ERS and ENVISA
Author
Earth lonosphes; Global Positioning System; &ring; Maps

19980000362Deutsche Forschungsanstalt fuer Luft- und Raumfhletistrelitz, Germany
Comparison of GPS/IGS-derived TEC data with parameters measwad by independent ionospheric pobing techniques
Jakowski, N., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Sardon, E., Deutsche Forschungsanstalt fuer
Luft- und Raumfahrt, Germany; IGS 1996 Analysis Centerkdhop; Oct. 1996, pp. 221-230; English; Also announced as
19980000341; No Copyright; Avail: CASI; A02, Hardcopy; A04, Microfiche

In order to evaluate TEC¢Tal Electron Content)-data products derived framumerous GPS/IGS stations, comparisons are
madewith ionospheric parameters deduced from independent ionospieagurements. The study includes data obtained from
bottomsideand topside vertical ionospheric sounding, NNSS(Navy Navigattatellite System) radio beacon measurements
andincoherent scatter radar probing (EISGAThe results indicate general physical agreement between the GPS/IGS derived
TEC data and the other ionospheric parameters. Furthermore a comparison is made between the GPS-based TEC obtained by dif
ferentgroups using diérent estimation techniques for the location of the ionosonde station Juliusruh (54.6 deg. N; 13.3 deg. E)
during a selected time interval in Octob®995. For the same period, a reference is made to the ionospheric electron content up
to 1000 km height deduced from the updated IRI90 model.
Author
Global Positioning System; lonospheric Sounding; Etetdr lonospheric Composition

19980000363Newcastle Uniy Newcastle, UK

SINEX: Solution (Software/technique) INdependent EXchange Format &fsion 1.00

Blewitt, Geoffrey, Newcastle Univ., UK; IGS 1996 Analysis Center Workshop; Oct. 1996, pp. 233-276; In English; Also
announceds 19980000341; No Copyrighty#il: CASI; A03, Hardcopy; A04, Microfiche
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SINEX was designed to be modular and genenalugh to handle GPS as well as other techniques. In particular the informa
tion on hardware (receiveantenna), occupancy and various correspondence between hardware, solution and input files can be
preserved, which is essential for any serious analysis and interpretation of GPS results. It preserves input/output compatibility
sothat outputSINEX files can be used (later on) as input into subsequent computation/solutions. It also provides complete infor
mationon apriori information so that it can be removed whenever required, making it unnecessary to submit or distribute multiple
(SINEX) solution files, e.g. constrained and unconstrained (free) solution files.
Author
Global Positioning System; Applicationsagrams (Computers); Datardnsfer (Computers)

199800003640bservatoire de PayiBrance
Multi-T echnigue EOP Combination
Gambis, D., Observatoire de Paris, France; IGS 1996 Analysis Center Workshop; Oct. 1996, pp. 299-305; In English; Also
announceas 19980000341; No Copyrightydil: CASI; A02, Hardcopy; A04, Microfiche

UniversalTime solution combined bfERS is mainly based on VLBI inertial techniques. Although space techniques like SLR
or GPS have reached a remarkable precision they do not give access to a highly accurate non-rotating reference frame, whict
restricts the possibility of determining directly UT1 from the processing of dbsgrvations. Due principally to uncertainties
in the even zonal harmonics and in various models (ocean tides), long-term error drifts are introduced in the node motion and
consequentlyn UT1 of which estimation is completely correlated with the node variations. It is however posai#etie valu
able short-term fluctuations given by GPS calibrated with the long-term variations of the solution given by inertial techniques
to derive a composite UT1 solution of great interest for its precision and time resolution but also for its economic advantage.
Author
Global Positioning System; Universahie; Earth Orientation; Orbit Calculation; Data Ccglation

19980000365Bern Univ, Astronomical Inst.Bern, Switzerland
Antenna Phase Center Offsets andafiations Estimated from GPS Data
RothacherM., Bern Univ, Switzerland; Schagg., Bern Uniy, Switzerland; IGS 1996 Analysis Centeoikshop; Oct. 1996,
pp. 321-346; In English; Also announced as 19980000341; No Copyrigdit; BASI; A03, Hardcopy; A04, Microfiche
Two types of biasedue to antenna dérences are discussed. The first is the combinationfefelift antenna types and the
secondesults from long baselines for the same antéypa The dects of these biases and their impact on IGS are discussed.
CASI
Global Positioning System; Antennas; Instrument Compensation; Datel@ton

19980000366NASA Goddard Space Flight Cent&reenbelt, MD USA
What are Phase-Center "riations and Why Should | Worry?
Clark, T. A., NASA Goddard Space Flight Cent&lSA; SchuplerB. R., Allied-Signal €chnicalServices Corp., USA; IGS 1996
AnalysisCenter Vérkshop; Oct. 1996, pp. 347-367; In English; Also announced as 199800003@bphaght; Avail: CASI;
A03, Hardcopy; A04, Microfiche
A discussion of phase center variations and how they relate to Geodetic Antennas is presented. Antenna range, phase cente
correctionsand height are incorporated in the discussion.
CASI
Geodesy; Global Positioning System; Satellite Antennas; Phase Shift

19980000367Massachusetts Inst. o€dh, Cambridge, MA USA
MIT T2 Analysis Report
Herring, Thomas A., Massachusetts Inst. eth., USA; IGS 1996 Analysis Centeoshop; Oct. 1996, pp. 369-378; In English;
Also announced as 19980000341; No CopyrighgiA CASI; A02, Hardcopy; A04, Microfiche
A report on the dférent antennas at the analysis centers are presented. RMS errors, center weights, and new GPS sites are
reported.
CASI
Global Positioning System; Satellite Antennas; PerformarmstsT

19980000368Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA

lonospheric Profiling using GPS/MET Data
Hajj, Geoge, Jet Propulsion Lab., California Inst. &ch., USA; Romans, Larryet Propulsion Lab., California Inst. ofdh.,

17



USA; IGS 1996 Analysis Centerakkshop; Oct. 1996, pp. 379-396; In English; Also announced as 19980000341; No Copyright;
Avail: CASI; A03, Hardcopy; A04, Microfiche

A report on ionospheric profiling using GPS and MET data is presented. A descriptien@PS occultation technique, some
exampleof GPS/MET data products, the data processing system and a preliminary validation of ionospheric hsfilessisd.
CASI
Global Positioning System; Radio Occultation; lonospheric Composition; lonosphericdidaensity; Earth lonospher

19980000369Jet Propulsion Lab., California Inst. aéch, IGS Central BureguPasadena, CA USA
Global lonospheric Mapping using GPS: \lidation and Future Prospects
Wilson, Brian D., Jet Propulsion Lab., California Inst. @ch., USA; MannucciAnthony J., Jet Propulsion Lab., California Inst.
of Tech., USA; Yian, Dah-Ning, Jet Propulsion Lab., California Inst. @ffi., USA; Ho, Christian, Jet Propulsion Lab., California
Inst. of Tech., USA,; Pi, Xiaoqing, Jet Propulsion Lab., California Inst.eafhl, USA; Runge,dm, Jet Propulsion Lab., California
Inst. of Tech., USA; LindgwisterUlf J., Jet Propulsion Lab., California Inst. &ch., USA; IGS 1996 Analysis CenteYkshop;
Oct. 1996, pp. 397-419; In English; Also announced as 19980000341; No Copysight;3ASI; A03, Hardcopy; A04, Micro
fiche
Many applications resulting from GPS Mapping are discussed. These include lonospheric, tropospheric, and space-borne
applicationsAlso included are types of lonospheric models, examples of GPS maps and the validation of lonospheric Maps.
CASI
Atmospheric Models; Earth lonosplkeGlobal Positioning System

19980000370National Centers for Environmental Predicti@mvironmental Modeling CentéNashington, DC USA
The Potential Use of GPS/Met in Operational Numerical Wather Prediction
McPherson, Ronald D., National Centers for Environmental Prediction, USA; K&uggnia, National Centefsr Environ-
mentalPrediction, USA, Lord, Steve, National Centers for Environmental Prediction, USA; IGS 1996 Analysis GeREOf;
Oct. 1996, pp. 421-436; In English; Also announced as 19980000341; No Copysight;@ASI; A03, Hardcopy; A04, Micro
fiche
A discussion of NWP(Numerical &dther Prediction) and the possibility of using GPS/Met data is presented. The existing
database for operational NWRecent advances in data assimilation and the potential role for GPS/Met is discussed.
CASI
Global Positioning System; Numericae®ther Foecasting; Atmospheric Models

199800003710hio State Uniy Columbus, OH USA
GPS Orbit Determination Including Various Adjustments (GODIVA)
Goad,Clyde, Ohio State UnivUSA; Mueller A., Ohio State Uniy USA; IGS 1996 Analysis Centerdfikshop; Oct. 1996, pp.
441-456;In English; Also announced as 19980000341; No Copyrighail ACASI; A03, Hardcopy; A04, Microfiche
An automated procedure for generating an optimum set of linearly independent ion-free triple differences is presented. In
this discussion, the Cholesky decomposition, linear dependency andi¢cieney of the procedure is reported.
CASI
Cholesky Factorization; Global Positioning System; Orbit Calculation

19980000372National Geodetic SurveiRockville, MD USA
CORS Project
Weston Neil, National Geodetic SurvelYSA; IGS 1996 Analysis Centerdfkshop;Oct. 1996, pp. 457-471; In English; Also
announceas 19980000341; No Copyrightyail: CASI; A03, Hardcopy; A04, Microfiche

A thorough description of the activities within the CORS Project is presented. Its objectives, components, majer consider
ations, station types, coast guard stations, participating observing stations, data calfetipacial equipment are discussed.
CASI
Data Acquisition; Geodesy; Metemlogy; Atmospheric & Oceanographic Inform Sys

19980000394National Aerospace LabAmsterdam, Netherlands

Evolutionary Computation in Air T raffic Contr ol Planning

vanKemenadeG. H. M., National Aerospace Lab., Netherlands; Hendriks, @/.,ANational Aerospace Lab., Netherlanksk,

J.N., Leiden Univ, Netherlands; Hesselink, H. H., National Aerospace Lab., Netherlands; May 03, 1995; 16p; In English; 6th;
InternationalConference on Genetic Algorithms, 15-20 Jul. 1995, PittghuR, USA
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Report No.(s): PB97-182562; NLR-TP-94565-U; No CopyrighiilA CASI; A03, Hardcopy; A01, Microfiche

Air Traffic Control is involved in the real-time planning of aircraft trajectories. This is a heavily constrained optimization
problem.We concentrate on free-route planning, in which aircraft are not required to fly over way points. The choice of a proper
representatioffor this real-world problem in non-trivial. The authors propose a two level representation: one level on which the
evolutionaryoperators work, and a derived level on which they do calculations.
NTIS
Air Traffic Contol; Computation; Realiine Operation

19980001249NASA Johnson Space Centelouston, TX USA

Wakeshield WSF-02 GPS ExperimentFinal Report

Schutz B. E., Texas Univ, USA; Abusali, PA. M., Texas Univ, USA; SchroedelChristine, Exas Univ, USA; Tapley Byron,

Texas Univ., USA; Exner, Michael, University Corp. for Atmospheric Research, USA; Mccloskey, rick, University Corp. for

AtmosphericResearch, USA; Carpent&ussell, NASA Johnson Space Cent#8A; Cooke, Michael, NASA Johnson Space

Center,USA; Mcdonald, samantha, NASA Johnson Space Gduogk; Combs, Nick, Houston Unji\JSA; Duncan, Courtney

JetPropulsion Lab., Californitnst. of Tech., USA; Dunn, Charles, Jet Propulsion Lab., California Insteci.T USA; Meehan,

Tom, Jet Propulsion Lab., California Inst. oddh., USA; Sep. 1995; 8p; In English

Contract(s)/Grant(s): NCC9-35; NAG9-750; NAGw-977

Report No.(s): NASA/CR-95-206521; NAS 1.26:206521; No Copyrigh&ilACASI; A02, Hardcopy; A01, Microfiche
Shuttlemission STS-69 was launched on September 7, 1995, 10:09c@Myling the Vilke Shield Facility (WSF-02). The

WSF-02 spacecraft included a set of payloads provided by the Texas Space Grant Consortium, known as TexasSat. One of th

TexasSapayloads was a GP3ioRogue receiver loaned by thaiversity Corporation for Atmospheric Research. On Septem

ber11, the WSF-02 wasnberthed from the Endeavour payload bay using the remote manipulator system. The GPS receiver was

poweredon prior to release and the WSF-02 remained in free-flight for three days before being retri®eptearber 14. All

WSF-02GPS data, which includes dual frequency pseudorange and carrier phase, were stored in an on-board mgastrder for

flight analysis, but "snap- shots” of data were transmitted for 2-3 minutes at intervals of several hours, when permitted by the

telemetryband- widdl The GPS experiment goals were: (1) an evaluation of precision orbit determination in a low altitude envi

ronment(400 km) where perturbations due to atmospheric drag and theskghity field are more pronounced than for higher

altitudesatellites with high precision orbit requirements, such@BHEX/POSEIDON; (2) an assessment of relative positioning

usingthe WSF GPS receiver and the Endeavour Collins receiver; and (3) determination of atmospheric temperature profiles using

GPSsignals passing through the atmosphere. Analysis of snap-shot telemetry data indicate that 24 dwtimaafs data were

storedon board, which includes high rate (50 Hz) data for atmosphere temperature profiles. Examination of the limited number

of real-time navigation solutions show that at least 7 GPS satellites were tracked simultaneously and the on-board elock correc

tions were at the microsec level, as expected. Furthermore, a dyneomisstency test provided a further validation of the on-

boardnavigation solutions. Complete analysis will be conducted in post-flight using the data recorded on-board.

Author

Global Positioning System; Space Transportation System Flights; Payloads; Remote Manipulator System; Orbit Calculation;

Perturbation;Positioning; Atmosphericemperatue; Temperatue Profiles

19980002153Eurocontrol Experimental CenfrBretigny France
Conflict-Fr ee Direct Routings in European Airspace
David, H., Eurocontrol Experimental Centre, France;.NM@87; 33p; In English
Report No.(s): PB97-159354; EEC-308; No Copyrightaih CASI; A03, Hardcopy; A01, Microfiche

An ad-hoc simulation model of direct routings in European airspace was used to investigate the frequency of loss of horizontal
separationand to compare methodéflight level allocation to maximize vertical separation. The model demonstrates that, using
apre-defined flight level allocation by heading, one contrpllsing modern data link and display facilities could provide 'radar
separationfor up to twice the present tfaf density Using 'co-ordination’ with the existingaffic, a virtually conflict-free direct
routing system could be provided for the foreseeable future. The implications of these findings are briefly considered.
NTIS
Flight Altitude; Air Traffic Contol; Airspace; Active Contd
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05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980000044McDonnell-Douglas Aerospackong Beach, CA USA
A General Interface Method for Aeroelastic Analysis of Aicraft Final Report
Tzong,T., McDonnell-Douglas Aerospace, USA; Chen, H. H., McDonnell-Douglas Aerospace, USA; ChangyikDGnnell-
DouglasAerospace, USA; W T., McDonnell-Douglas Aerospace, USA; Cebecj,McDonnell-Douglas Aerospace, USA; Feb.
1996;44p; In English
Contract(s)/Grant(s): NAS2-14091
Report No.(s): NASA/CR-97-206331; NAS 1.26:206331; MDC-96K7062; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

The aeroelastic analysis of an aircraft requires an accurate and efficient procedure to couple aerodynamics and structures
The procedure needs an interface method to bridge the gap between the aerodynamic and structural models in order to transforn
loadsand displacements. Such an interface method is described in this report. This interface method transforms loads computed
by any aerodynamic code to a structural finite element (FE) model and converts the displacements from the FE model to the aero
dynamicmodel. The approach Eased on FE technology in which virtual work is employed to transform the aerodynamic pres
suresinto FE nodal forces. The displacements at the FE nodes are then converted back to aerodynamic grid points on the aircraft
surfacethrough the reciprocal theorem in structural engineering. The method allows both high and crude fidelitiemofléisth
and does not require an intermediate modeling. In addition, the method performs the conversion of loads and displacements
directly between individual aerodynamic grid point and its corresponding structural finite element and, hence, is very efficient
for large aircraft models. This report also describes the application of this aero-structure interface method to a simple wing and
an MD-90 wing. The results show that the aeroelastic effect is very important. For the simple wing, both linear and nonlinear
approacheare used. In the linear approach, deéormation of the structural model is considered small, and the loads from the
deformed aerodynamic model are applied to the original geometry of the structure. In the nonlinear approach, the geometry of
the structure and its stiffness matrix are updated in every iteration and the increments of loads from the previous iteration are
appliedto the new structural geometry in order to compute the displacement increments. Additional studies to apply the aero-struc
tureinteraction procedure to more complicated geometry will be conducted in the second phase of the present contract.
Author
Aeroelasticity;Loads (Foces); Mathematical Models; Finite Element Methodingformations (Mathematics); Computational
Grids; Structural Engineering

19980000090Arizona State Uniy Tempe, AZ USA
Enhanced Multiobjective Optimization Technique for Comprehensive Aeospace Design, Part AFinal Report
ChattopadhyayAditi, Arizona State Uniy USA; Rajadas, John N., Arizona State UnidSA; 1997; 31p; In English
Contract(s)/Grant(s): NCC2-5150
Report No.(s): NASA/CR-97-206125; NAS 1.26:206125; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

A multidisciplinary design optimization procedure which couples formal multiobjectives based techniques and complex
analysisprocedures (such as computatioihad dynamics (CFD) codes) developed. The procedure has been demonstrated on
a specific high speed flow application involving aerodynamics and acoustics (sonic boom minimization). io acdeunt for
multiple design objectives arising from complex performance requirements, multiobjective formulation techniques are used to
formulatethe optimization problem.€Ehniques to enhance the existing Kreisselrgieinhauser (K-S) function multiobjective
formulation approach have been developed. The K-S function procedure used in the proposed work transforms a constrained mul
tiple objective functions problem into an unconstrained problem which then is solved using the Broyden-Fletcher-Goldfarb-
Shanno (BFGS) algorithm. Weight factors are introduced during the transformation process to each objective function. This
enhancegbrocedure will provide the designer the capability to emphasize specific design objectives during the optimization pro
cess.The demonstration of the procedure utilizes a computational Fluid dynamics (CFD) code which solves the three-dimensional
parabolizedNavierStokes (PNS) equations for the flow field along with an appropriate sonic boom evaluation procedure thus
introducingboth aerodynamic performance as well as sonic boom as the design objectives to be optimized simul&ersusly
tivity analysis is performed using a discretdedéntiation approach. An approximation technique has been used within the opti
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mizerto improve the overall computationafiefency of the procedure in order to make it suitable for design applications in an
industrialsetting.

Author

Computational Fluid Dynamics; Multidisciplinary Design Optimization; Aerodynamic Characteristics; Sonic Booms; Trans-
formations(Mathematics); \&ight (Mass)

19980000093American Inst. of Aeronautics and Astronautigeston, X USA
Support of AIAA Student Air craft Design/Fly Competition Final Report 1 Apr. - 31 Dec. 1997
Page, Gregory S., American Inst. of Aeronautics and Astronautics, USA; Aug. 01, 1997; 481p; In English
Contract(s)/Grant(s): NO0014-97-1-0421
Report No.(s): AD-A329477; Rept-97DBF7501; No Copyrightails CASI; A21, Hardcopy; A04, Microfiche

This report is made up of the combined reports of eight separate teams of students who entered the 1997 Design, Build &
Fly Competition. The objectives of the competition were to have student teesigs, build and fly unmanned remote control
electric aircraft designed for maximum rangeadimited battery A *fly-off ’ took place on a private airstrip at Ragged Island,
Md., in April 1997. Winners of the contest: 1st place, University of Illinois at Urbana-Champaign; 2gdhi& Polytechnic Insti
tuteand University; 3rd, @&xas A&M University The Design, Build & Fly Competition was supportgdCessna, the @ée of
NavalResearch and the AIAA Foundation.
DTIC
Remotely Pilotedaéhicles; Aicraft Design; Competition

19980000227Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Optimization of Balanced Field Length Performance of Multi-Engine Helicopters: An Application of Non-Linear Pro-
gramming and Collocation
Muenninghof, N., Technische Uniy Netherlands; Jan. 1997; 193p; In English
Report No.(s): PB97-183099; No Copyrighjal: CASI; A09, Hardcopy; A03, Microfiche

Themain objectiveof this study is to develop a tool that computes complete trajectories, addressing the rejected (TRO) and
continued (CTO) flight simultaneously and including the all-engines-operating phase, so that complete balanced field lengths
(BFL) are directlyoptimized. For this purpose, a direct optimization method, based on discretization using collocation is applied.
This method is capable of handling discontinuities in a trajectory and inequality boundary and path constraints are easily
introduced;moreoveyit provides great flexibility in changing or extending problems to considereliit operations or condi
tions.
NTIS
Nonlinear Pogramming; Helicopter Performance; Performancedfiction; Collocation

199800004 28Federal Aviation AdministratigrRegulatory Support DivOklahoma CityOK USA
Amateur Built Air craft Reference Material: OSHKOSH 1997
1997; 232p; In English
Report No.(s): PB97-194179; No Copyright;al: CASI; All, Hardcopy; A03, Microfiche

Contentsnclude the following AC 20-27D, Certification and Operation of Amatduilt Aircraft; AC 21-12A, Application
for U.S. Airworthiness Certificate AA Form 8130-6; AC 65-23A, Certification of Repairman (Experimental Aircraft Builders);
MemorandumRevised Listing of Eligible Amature-Built Aircraft Kits; Excerpt frorA4& Order 8130.2C, Airworthiness Certifi
cationof Aircraft and Related Products; AC 90-89A, AmatBuilt Aircraft and UltralightFlight Testing Handbook;A&A Form
8130-12, Eligibility Statement Amateur-Built Aircraft (Sample); FAA Form 8400-3, Application for An Airman Certificate
and/orRating (Sample); &A Form 8130-6, Application for Airworthiness Certificate (Sample); AC 39-7C, AirworthiDées-
tives; and AC 20-139, Commercial Assistance During Construction of Amateur-Built Aircraft; and AC 103-7, The Ultralight
Vehicle.
NTIS
Aircraft Reliability; Researh Aircraft; Flight Crews

19980000633Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands

Identification of SA-330 PUMA Dynamic Models from Flight Test Data in Frequency Domain

Sridhar,J. K., Technische Uniy Netherlands; &merris, R., &hnische Univ Netherlands; Breeman, J. H., National Aerospace
Lab.,Netherlands; Dec. 1996; 169p; In English

Report No.(s): PB97-190144; Memo-M-733; No Copyrightaifs CASI; A08, Hardcopy; A02, Microfiche
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In this work, it is investigated if the development version of the RSI package can be used for the identification of parametric
modelsfor the Puma SA-330 based on shortBBfight test data records. The R&ickage was applied to the real flight test data
resultingfrom the Puma flight test maneuvers. Although the quality of the data base,i8 paoisfer functions and two SIMO
models describing the lateral decoupled dynamics of the helicopter could be ideftiGati,namics compared favorably with
thosefound by the WG18 members. Also 4 transfer functions and a MIMO model describing the short period helicopter dynamics
wereidentified. Also, theseynamics compared well with the WG18 results. The models identified with the current version of
RSI should be viewed as a black box containing the helicopter dynamics. They can be used to predict helicopter responses.
NTIS
Dynamic Models; Flight dsts; Sa-330 Helicopter

19980000968NASA Washington Washington, DC USA
National Aerospace Plane Thermal Development. (Latest citationsdm the Aerospace Database)
Jun. 1997; In English; Page count unavailable. Supersedes PB96-864202
ReportNo.(s): NASA/TM-97-1.3072; NAS 1.15:13072; PB97-860860; No Copyrightyail: Issuing Activity (Natl Bchnical
InformationService (NTIS)), Microfiche

Thebibliography containsitations concerning thermal properties of the National Aerospace Plane (NASP). Analysis of ther
mal stress, and methods for determining thernfatef on the plang’supersonic structure are discussed. The citations also review
temperatur@xtremes that the vehicle is likely to encounter
NTIS
National Aepospace Plane Rigram; Thermodynamic Bperties; Aeospace Planes

19980001060Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Conceptual Design of a 70 Passenger Airliner Bpelled by Fuel-Efficient Turbofan Engines
FransenS. H. J. A., €chnischéJniv., Netherlands; 1997; 26p; In English; GNRJR A.G. Meeting, 19-20 Maf 996, Bremen,
Germany
ReportNo.(s): PB97-191761; Memo-M-725; No Copyrightial: CASI; A03, Hardcopy; A01, Microfiche

The conceptual design process of a regional transport ajrlimended to carry design pay-load of 70 passengers plus bag
gageover a distance of 2500 km, is describedfdd@nt aircraft are designed to allow a discrete variation on the primary design
variable,which is the wing aspect ratio. to limit the amount of changes in the overall aircraft design, it was decided that the fuselage
andtail design should be the same under variation of the aspect ratio. Also, the wing design viétéet diifr the 6 designs and
wing position might vary as well. The aircradtto be optimized for maximum range and direct operating cost. In the desigh proce
dure, the maximum takefofveight will be kept constant. Finajlthe wing area should be constant as well, which implies a certain
constantvind loading has to be chosen for the family of 6 design$ef@iiit optimum aspect ratios for maximum range and DOC
arederived.
NTIS
Turbofan Engines; Aaraft Design; Fuselages; Loads (Fas); Operating Costs;rdnsport Aicraft

19980001065NERAC, Inc, Tolland, CT USA
Lighter Than Air V ehicles: Latest Citations fom the NTIS Bibliographic Database
Jan. 1997; In English
Report No.(s): PB97-854400; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the design and applications of balloons, dirigibles, and airships. Citations
focus on passenger or gartransport, timbering, and fabric selection. Meteorological balloons are excluded.(Contains 50-250
citationsand includes a subject term index and title list.)
NTIS
Bibliographies; Airships; Balloons

19980001088Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands

Comparison of Prediction Error and Subspace Identification Methods: Aicraft and Helicopter Applications

Visser,J., Technische Uniy Netherlands; Sridhal. K., 'echnische Uniy Netherlands; Mulded. A., Technische Uniy Nether
lands;Jan. 1996; 43p; In English

Report No.(s): PB97-191738; Memo-M-720; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche
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In this report, two prediction error minimization algorithms to the identification of controlled autoregressive or ARX- and
controlledautoregressive moving average or ARMAX-models are discusssal.two subspace methods discussed, the multiva
riable output-error state space model identification based on past output or MoespPO and the numerical algorithms for subspace
statespace system identification or N4SID. Thadgorithms are used to identify a hairdrytbe out of plane bending of a helicop
terrotorblade, and the symmetrical dynamics of an aeroplane. For the last applicatidineosippspace methods are discussed.
NTIS
Helicopters;Optimization; Eror Analysis; Autoegressive Moving verage

19980001126Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
MIMO Identification Techniques and Softwae Development in the=requency Domain for Helicopter and Flexible Air
craft Progress Repoytl995
Sridhar,J.K., Technische Uniy Netherlands; Breeman, J. H., National Aerospace Lab., Netherlands; Mullerechnische
Univ., Netherlands; Jan. 199614; In English
Report No.(s): PB97-191696; Memo-M-715; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche
This report summarizes the progress made during the year 1995 under the contract/project reference number 5-83402 datec
8 February 94 between NLR and TUD. In addition, the report also gives a brief account of the work remaining and work planned
for 1996.
NTIS
Computer Pogramming; Flexible \idgs; Helicopters; MIMO (Contl Systems)

19980001127Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
MIMO Identification Techniques and Softwae Development in the=requency Domain for Helicopter and Flexible Air
craft: Technical Results, 1995
Sridhar,J.K., Technische Uniy Netherlands; Breeman, J. H., National Aerospace Lab., Netherlands; Mullerlechnische
Univ., Netherlands; Jan. 1996; 59p; In English
Report No.(s): PB97-191704; Memo-M-716; No Copyrightaifs CASI; A04, Hardcopy; A01, Microfiche
Thereport summarizes the progress made during the year 1995 under the contract/project reference number 5-83402 datec
8 February 94 between NLR and TUD. In addition, the report also gives a brief account of the work remaining and work planned
for 1996.
NTIS
MIMO (Contiol Systems); Helicopters; Computerogramming

19980001224National Aerospace LabAmsterdam, Netherlands
Reynolds-and Mach-Number Effects and 2D-3D Corelation Based on Measuements and Computed Results for the Gar
teur Take-Off Configuration
Arlinger, B. G., Saab Aircraft Co., Sweddmrsson, T, Saab Aircraft Co., Sweden; Arnold, BaimlerBenz Aerospace A.G.,
Germany;EarnshawP B., Defence Resear&gency UK; Moens, F, Office National d’Etudes et de Recherches Aerospatiales,
France;Saliveros, E., Britisiherospace Airbus Ltd., UK;éfmes, A. PR, National Aerospace Lab., Netherlands; Feb. 24, 1995;
20p; In English; The High Lift and Separation Control/CEAS European Forum, 29-311 885, Bath, UK
Report No.(s): PB97-178842; NLR-TP-95106-U; No Copyrigh&ilA CASI; A03, Hardcopy; A01, Microfiche

Theresearch program of the GARUR High Lift Phase 3 Action Group AD (AG-13) comprised &malysis of 2D and 3D
experimental data and investigation of the reliability of modern numerical calculation methods. Reynolds- and Mach-number
effects were analyzed and the correlation of 2D-3D results were studied. Major Reynolds number effects on the experimental
parameterare observed for Re less than or equal to 6 million. Major Mach nunibetsedire observed ftMl greater than or equal
to 0.22 when a weak shock occurs on the slictifig the slat wake and main wing boundary layer confluence location and conse
guentlythe lift. Surface roughness, external devices inntimel tunnel and structural model deformatiorfeefthe experimental
resultssignificantly
NTIS
Reynolds Number; Mach Numberind/ Tunnel EBsts; Surface Roughness; Numerical Analysis; Boundary Layers
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19980001238NERAC, Inc, Tolland, CT USA
Military Helicopters. (Latest Citations fr om the Ei Compendex*Plus Database)
Dec. 1996; In English; Page count unavailable. Supersedes PB96-856562
Report No.(s): PB97-853998; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the design, development, and testing of military helicoptessnclude
helicopterairworthiness, design and flight testing, flight mechanics, structures, propulsion, avionics, human factQrs,aWsT
advanceconcepts, and noise and vibration problems. (Contains 50-250 citations and iactuthgesct term index and title list.)
NTIS
Bibliographies;Military Helicopters; Helicopter Design; Flightebts

19980001246NERAC, Inc, Tolland, CT USA

Adaptive Vibration Contr ol Systems. (Latest citations fom the NTIS Bibliographic Database)

Apr. 1997; In English; Page count unavailable. Supersedes PB96-857776

Report No.(s): PB97-858351; No Copyrightall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
The bibliography contains citations concerning the design, development, evalaatibapplications of adaptive vibration

controlsystems. Adaptive and active vibration contoslspace structures and aircraft are examined. Citations disqysstale

spacestructure, helicopter rotor vibration, flexible structures, piezoelectric active actuators, active flutter suppresgiiorg- and

tion noise reduction and control algorithms.(Contains 50-250 citations and includes a subject term index and title list.)

NTIS

Bibliographies; Adaptive Cort; Vibration Damping; Active Contd

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19980000444NERAC, Inc, Tolland, CT USA
Radar Altimeters. (Latest citations from the INSPEC Database)
Dec. 1996; In English; Page count unavailable. Supersedes PB96-850821
Report No.(s): PB97-852396; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the operational principles, design, and applications of radar altimeters. The
useof laser pulse-limiting, microwave, synthetic aperture, and FM-@neters in the measurement of ice sheets, wind, ocean
surfaceJand features, and rain is examined. The calibration, resolution, and performance of various systems are considered, and
specificmeasurement operations are described.
NTIS
Bibliographies; Radio Altimeters; Design Analysis; IcantMMeasuement; Ocean Surface; Rain

19980001109NERAC, Inc, Tolland, CT USA
Head Up Displays. (Latest Citations fom the Aerospace Database)
Jan. 1997; In English; Page count unavailable. Supersedes PB96-8591
ReportNo.(s): PB97-854525; NASA/CR-97:2946; NAS 1.26:12946;Copyright Waived; Avail: Issuing Activity (Natl Bch-
nical Information Service (NTIS)); US Sales OnMicrofiche
The bibliography contains citations concerning the design, fabrication, and applications of head up displays (HUDSs).
Applicationsinclude military aircraft, helicopters, space shutiled commercial aircraft. Functions of the display include instru
mentapproach, t@et tracking, and navigation. The head up display provides for an integrated avionics system with the pilot in
theloop. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Head-Up Displays
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19980001257National Aerospace LabAmsterdam, Netherlands
Avionics System Apppoach for Future Civil Aviation
Abbink, F. J., National Aerospace Lab., Netherlands; Jun. 19, 1995; 58p; In English; 1994ERIbgy Aionics Conference
andExhibition, 30 Nov- 1 Dec. 1994, HeathrowK
Report No.(s): PB97-193247; NLR-TP-95286-U; No CopyrightiA CASI; A04, Hardcopy; A01, Microfiche

Air transport will further expand in threext two decades. New airliners, runways, passenger terminals and computer assisted
or automated Air Taffic Control (ATC) systems wilbe necessary to accommodate the increasirfctrahe new AC systems
will require computer assisted planning, digital data links betw&EncAmputers and aircraft computer systems and improved
worldwide communication, navigation and surveillance systems (partly satellite-basddjthier improve safety levels, apart
from improved ATC infrastructure, training and procedures, also an enhanced 'safety net’ of warning systems to alert the pilot
for imminent ground collision, windshear and mid-air collision will have to be developed. Finally the Man-Machine Interface
(basedbon Synthetic and Enhancedsin) will have to be developed to provide improved situational awareness and enable quick
interpretatiorof and reaction to warning signals as well as to allow safe operation to and from minimally equipped airports.
NTIS
Civil Aviation; Warning Systems; Safety; Midair Collisions; Digital Data; Data Links; ConuiaéAircraft; Automatic Contol;
Airborne/Spaceborn€omputers

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19980000181NASA Lewis Research Centetleveland, OH USA
Elevated Temperature Ballistic Impact Testing of PBO and Kevlar Fabrics for Application in Supersonic Jet Enginéan
Containment Systems
PereiraJ. Michael, NASA Lewis Research CentdBA; Roberts Gary DNASA Lewis Research CenfadSA; Revilock, Duane
M., Jr, NASA Lewis Research CentétSA; Nov 1997; 10p; In English
Contract(s)/Grant(s): FOP 537-04-26
ReportNo.(s): NASA-TM-107532NAS 1.15:107532; E-10852; No Copyrightyal: CASI; A02, Hardcopy; A01, Microfiche

Ballistic impact tests were conducted on fabric made from both Poly(phenylene benzobizoxazole) (PBO) and Kevlar 29
which were selected to be similar in weave pattern, areal density, and fiber denier. The projectiles were 2.54-cm- (1-in.-) long
aluminumcylinders with a diameter of 1.27 cm (0.5 in.). The fabric specimens were clamped on four sides in a 30.5-cm- (12-in.-)
squareframe. Bsts on PBO were conducted at room temperature and at 260 C (500 F). A number of PBO specimens were aged
in air at 204and260 C (400 and 500 F) before impact testing. Kevlar specimens were tested only at room temperature and with
no aging. The PBO absorbed significantly more gynénan theKevlar at both room and elevated temperatures. Howefter
agingat temperatures of 204 C (400 F) and above, the PBO fabric lost almost all ofgis @vsorbing abilitylt was concluded
thatPBO fabric is not a feasible candidate for fan containment system applidatgupersonic jet engines where operating-tem
peraturegxceed this level.
Author
Impact EBsts; Fabrics; Aging (Materials); Engy Absorption

19980000564NERAC, Inc, Tolland, CT USA
Aircraft Gas Turbine Engines: Noise Reduction and Vibration Control. (Latest citations from Information Services in
Mechanical Engineering Database)
Dec. 1996; In English; Page count unavailable. Supersedes PB96-853056
Report No.(s): PB97-853337; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the design and analyaicraft gas turbine engines with respect to noise
andvibration control. Included are studies regarding the measurement and reduction of noise at its source, within the aircraft, and
on the ground. Inlet, nozzle and core aerodynamic studies are cited. Propfan, turbofan, turboprop engines, and applications in
Short Take-Cffand Landing (SOL) aircraft are included.
NTIS
Bibliographies; Aicraft Engines; Noise Reductionyrbofan Engines; Noise Measument
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19980000881INERAC, Inc, Tolland, CT USA
Ceramics Technology: Aircraft Engine Component Applications. (Latest citations from the Ei Compendex*Plus data-
base)
Dec.1996; In English; Page count unavailable. Supersedes PB96-853031
Report No.(s): PB97-852917; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning ceramic materials that are resistant to heat, wear, and corrosion processes
and their use in aircraft engines. Fabrication techniques for ignition system components, combustion chamber parts, gas-path
sealsturbine rotors, stators, nozzles, blades, and heat exchangers are discussed. Ceramic metal soitgiusifes aircraft
gasturbine engine components are also considered.
NTIS
Bibliographies;Gas Trbine Engines; Atrraft Engines; Jet Engines; Ceramics; Ignition Systems; Ceramic Matrix Composites

19980001638
Experimental study of tip clearance losses and noise in axial turbomachines and the@duction
Kameier,F., BMW Rolls-Royce Aeroengines, Germany; Neldg,Journal of TirbomachineryTransactions of the ASME; Jyly
1997;ISSN 0889-504X; vol. Mume 119, no. no. 3, pp. 460-471; In English; Copyrightaik Issuing Activity

An experimental study is described to investigate the negafeet®bfthe tip clearance gap on the aerodynamic and acoustic
performancef axial turbomachines. In addition to the increased broadband levels reported in the literature when the tip clearance
is enlaged, significant level increases were observed within narrow frequency bands below the blade passing fspsmey
mentsof the pressure and velocity fluctuations in the vicinity of the blade tips reveal that the tip clearance noise is associated with
arotating flow instability at the blade tip, which in turn is only present under reversed flow conditions in the tip clearance gap.
A turbulence generator inserted into the tip clearance gap is found to be effective in eliminating the tip clearance noise and in
improvingthe aerodynamic performance.
Author (EI)
Axial Flow; Turbomachinery; Aexdynamics; Acoustics;ufbomachine Blades

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots.

1998000064 1Technische Uniy Div. of Applied MathematigsDelft, Netherlands
MIMO Identification Techniques and Softwag Development in theFrequency Domain for Helicopter and Flexible Air
craft Progress Repoytl996
Sridhar,J.K., Technische Uniy Netherlands; Breeman, J. H., National Aerospace Lab., Netherlands; Mullerlechnische
Univ., Netherlands; Dec. 1996; 13p; In English
Report No.(s): PB97-1835; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

This report summarizes the progress made during the year 1996 under the contract/project reference number 5-83402 datec
8 February 94 between NLR and TUD. This is the concluding report (M-772) of the project.
NTIS
MIMO (Contwol Systems); Helicopters; FlexibleiMgs; Parameter Identification; Coral Systems Design; SoftweaEngineer
ing; Computer Pograms

19980001023NASA Langley Research Centétampton, YA USA
Application of Wind Tunnel Free-Flight Technique for Wake Vortex Encounters
Brandon,JJay M., NASA Langley Research CentdBA; Jordan, Frank L., JINASA Langley Research Cent&iSA; Stuever
RobertA., NASA Langley Research Cent&tSA; Buttrill, Catherine W Unisys Corp., USA; Nov1997; 74p; In English
Contract(s)/Grant(s): FOP 505-64-13-15
Report No.(s): NASA-TP-3672; NAS 1.60:3672; L-17462; No CopyrighgilACASI; A04, Hardcopy; A01, Microfiche

A wind tunnel investigation was conducted in the Langley 30- by 60-kowotel to assess the free-flight test technique as
atool in research on wake vortex encounters. A typical 17.5-percent scale business-class jet airplane model was flown behind a
stationarywing mounted in the forward portion thife wind tunnel test section. The span ratio (model span-generating wingspan)
was0.75. The wing angle of attack could be adjusted to produce a vortex of desired strentght dinglane model was success
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fully flown in the vortex and through the vortex for a range of vortex strengths. Data obtained included the model airplane body
axisaccelerations, angular rates, attitudes, and control positions as a funetioterfstrength and relative position. Pilot com
mentsand video records were also recorded during the vortex encounters.

Author

Wakes; Vrtices; WWhd Tunnel Ests; Fee Flight

19980001066NERAC, Inc, Tolland, CT USA
Hardware-in-the-Loop Simulation. Aerospace and Military Systems Applications: Latest Citations from the INSPEC
Database
Jan.1997; In English
Report No.(s): PB97-854426; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the testihgopmplex computerized systems for missile, aircraft, and aero
space systems used in navigation, guidaaedcontrol. Hardware-in-the-loop simulation involves operation of an actual piece
of hardware such as the inertial system or seeker elements during real-time simulation of the missile flight control computer and
its software algorithms. Such techniques and facilities may eventually be used in the automotive industry for the development
of anti-lock braking systems and other complex controls.(Contains 50-250 citations and includes a subject term index and title
list.)
NTIS
Bibliographies;Contrwol Simulation; Computerized Simulation; Computecfiniques; Flight Conti

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19980000395NERAC, Inc, Tolland, CT USA
Anechoic Chambers: Aepspace Applications. (Latest Citations fom the Aerospace Database)
Dec. 1996; In English; Page count unavailable. Supersedes PB96-855689
Report No.(s): PB97-853725; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography containsitations concerning the design, development, performance, and applications of anechoic cham
bersin the aerospace industdnechoic chamber testing equipment, techniques for evaluation of aerodynamic noise, microwave
andradio antennas, and other acoustic measurement devices are considered. Shock wave studies on aircraft models and comp
nents, electromagnetic measurements, jet flow studies, and antenna radiation pattern measurements for industrial and military
aerospacequipment are discussed. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Anechoic Chambers; Design Analysis; PerformaasesT

19980000557MSE Technology Applications, IncButte, MT USA

MagnetohydrodynamicsAccelerator Reseach Into Advanced Hypersonics (MARIAH), Part 1 Final Report Apr. 1995-

Oct. 1997

Micheletti, David A., MSE Echnology Applications, Inc., USA; Baughmdack A., MSE &chnology Applications, Inc., USA;
Nelson,Gordon L., MSE &chnology Applications, Inc., USA; SimmorGloyd A., MSE EBchnology Applications, Inc., USA,;

Oct. 1997; 650p; In English
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This report documents the activities, results, conclusiongesa@mmendations of the Magnetohydrodynamics Accelerator
Research Into Advanced Hypersonics (MARIAH) Project in which the use of magnetohydrodynamics (MHD) technology is
investigatedor its applicability to augment hypersonic wind tunnels. The long range objective of this investigation is to advance
the development of ground test facilities to support the development of hypervélighityehicles. The MHD accelerator adds
kinetic enegy directly to the wind tunnel working fluid, thereby increasing its Mach number to hypervelocity levels. Several tech
niguesfor MHD augmentation, as well as other physical characteristics of the process aretstadlehce the overall perfor
mance of hypersonic wind tunnel design. Specific recommendations are presented to improve the effectiveness of ground test
facilities. The work contained herein builds on nearly four decades of research and experimentation by the aeronautics ground
testand evaluation communitpoth foreign and domestic.

Author
Magnetohydodynamics; Hypersonics; Plasma Jen@/Tunnels; Shockdnnels; Plasma Accelerators; Hypersonic Speed

19980000842Army Research LapAberdeen Proving Ground, MD USA
Construction and Testing of the ARL 1.68-m Diameter Shock Ube Exit Jet Spreader for Non-ldeal Blast Simulation Final
Report
Condon, John A., Army Research Lab., USA; Lottero, Richard E., Army Research Lab., USA; Loucks, Richard B., Army
Researctiab., USA; Jun. 1997; 71p; In English
Contract(s)/Grant(s): DA Proj. 1L1-62618-AH-80
Report No.(s): AD-A328934; ARL-TR-1336; No Copyrightyall: CASI; A04, Hardcopy; A01, Microfiche

TheU.S. Army Research Laboratory (ARL) has demonstrated the feasibility of fusing the modified exit jet of a simple shock
tubeto simulate high dynamic pressure air blast flows such as those that occur in non-ideal nuclear blast events. These flows can
beused to generate simulated non-ideal blast loads on Army equipment with the intent of evaluating and improving its survivabil
ity. This work has included the use of small, intermediate, agd krale shock tubes to which exit jet spreader devices were incor
porated. These spreaders were mounted at the ends of the shock tubes but were not directly connected to th em. Their purpos
wasto spread the exit jets and their associated dynpre&gsure impulses more uniformly over a greater area, thus providing a
moreaccurate simulation capability for testinggar tagets. This report documents some of the latdésitefoy ARL in evaluat
ing the use of modified shock tube exit jets for simulating non-ideal blast flow. Previous studies at ARL included the mapping
of unspread exit jets at threefdifent shock tube scaled sizes and the evaluation of exit jet spreaders at the two smaller shock tube
sizesto evaluate the fectiveness of the various spreaders and determine the degree of uniformity of the spretitkrigtest
effort, a full scale exit jet spreader has been constructed for use with the ARL 1.68-m diameter shock tupesttio¢ the three
shocktubes Displacement experiments withod War 2 Army jeeps have been conducted to compare vehicle response to the
dynamicpressure impulse loading generated by the spread jet of the shock tube with that from past actual and simulated nuclear
testsin which jeep displacement data were obtained.
DTIC
Shock Tbes; Nuclear Explosions; Aerial Explosions; Simulation

19980000959MSE Technology Applications, IncButte, MT USA
MagnetohydrodynamicsAccelerator Reseach into AdvancedHypersonics (MARIAH), Part 2 Final Report Apr. 1995-
Oct. 1997
BaughmanJack A., MSE &chnology Applications, Inc., USA; Micheletbavid A., MSE Echnology Applications, Inc., USA;
Nelson,Gordon L., MSE &chnology Applications, Inc., USA; Simmor@loyd A., MSE Echnology Applications, Inc., USA;
Oct. 1997; 436p; In English
Contract(s)/Grant(s): DE-AC22-96E®¥6405; NASA Order A-45416-D
Report No.(s): NASA/CR-97-206242-Pt-2; NAS 1.26:206242-Pt-2; MSE-029-Pt-2; No Copyright; Avail: CASI; A19, Hard-
copy; A04, Microfiche

This report documents the activities, results, conclusionges@mmendations of the Magnetohydrodynamics Accelerator
Research Into Advanced Hypersonics (MARIAH) Project in which the use of magnetohydrodynamics (MHD) technology is
investigatedor its applicability to augment hypersonic wind tunnels. The long range objective of this investigation is to advance
the development of ground test facilities to support the development of hypervéligbityehicles. The MHD accelerator adds
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kinetic enegy directly to the wind tunnel working fluid, thereby increasing its Mach number to hypervelocity levels. Several tech
niguesfor MHD augmentation, as well as other physical characteristics of the process aretstadlehce the overall perfor

mance of hypersonic wind tunnel design. Specific recommendations are presented to improve the effectiveness of ground test
facilities. The work contained herein builds on nearly four decades of research and experimentation by the aeronautics ground
testand evaluation communitipoth foreign and domestic.

Author

Magnetohydodynamics; Hypersonic Md Tunnels; Echnology Utilization; Accelerators

19980001227NERAC, Inc, Tolland, CT USA

Simulators in Training. (Latest citations from the NTIS Bibliographic Database)

Jun. 1997; In English; Page count unavailable. Supersedes PB96-863808

Report No.(s): PB97-860738; No CopyrighyaM: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
Thebibliography contains citations concerning research on simulators and simulator technology in a broad range of training

settings Military settings are stressed. Aerial, ground, marine, and submarine operations are investigated. Simulators that allow

students to perfect procedures are described, emphasizing training for firefighting, sonar, radar, spacecraft, and sea naviga:

tion.(Containsb0-250 citations and includes a subject term index and title list.)

NTIS

Bibliographies; Taining Simulators

19980001450
Deposition of airborne particles onto the human eye: wind tunnel studies of the deposition velocity onto the eyes of a
mannequin
Gudmundsson., Lund Inst. of Echnology Sweden; SchneidgF.; Bohgard, M.; Vhzents, P Akselsson, K. R.; Journal of Aero
sol Science; Septemher997; ISSN 0021-8502; vololime 28, no. no. 6, pp. 108340; In English; Copyright; vAail: Issuing
Activity

In the field of occupational hygiene much consideration is devoted to the uptake through the human airways, but there are
also reports of irritations, complaints and hazards or potential hazards due to particle deposition onto the eyes. There is a neec
for data regarding the dependence of the deposition rate on particle size and environmental parameters in order to fermulate sam
pling criteria and to find dose-response relations. The deposition of airborne particles onto the human eye wagretaldieg
useof a dummythe eyes of which were covered with pieces of transparent stickytieildummy was exposed to airborne-par
ticles in a wind tunnel. The airborne particle concentrationsiaaltaneously measured using an Aerodynamic Particle Sizer
(APS, TSI Inc., U.S.A.). The deposited particles were counted using an optical microscope equipped with an imagd-analyser
the particle sizes (2-30 micron), wind velocitigs5 and 1.0 ms(sup $MIN 1), wind directions (0, 90 and 180 deg) and turbulence
intensitieg(1.3 and 19%) employed in this studgposition velocities onto the eyes were determined to be in the range of 0.001-1
cms(sup -1).
Author (EI)
Air Pollution; Eye (Anatomy); Wd Tunnels; Aeosols; Particulates; Deposition; Eye &ection; Hygiene; Industrial Safety

19980002115
Airport trains complete first phase of tests
Railway Gazette International; August, 1997; 1IS883-5346; vol. ¥lume 153, no. no. 8, pp. 512; In English; Copyrightaik
IssuingActivity

Ten weeks of trials with one of the first trains for Hong Kong MTR Goaprport line culminated in a mediaesentation
onJuly 2 at Adtranz works Henningdorf near Berlin. The rain had previously ugdre static tests in Spain following assembly
by CAF and was due to be shipped this month to Hong Kong for final trials and commissioning. Acttptojgct manager
David Barry, the trials have not revealed any serious problattfspugh some work will be necessary to reduce noise levels. Noise
is one of several demanding areas in MTR Cogpecification: safetylectromagnetic compatibilitgase of maintenance, reli
ability, and fire protection are others. Performance of individual components and whole trains is to be monitored and checked
continuouslyduring design and commissioning.
Author (revised by EI)
Airports; Ground Support Equipment; PassengersinBportation; Rail Tansportation
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10
ASTRONAUTICS

Includes astronautics (general); astrodynamics; ground support systems and facilities (space); launch vehicles and space vehicles;
space transportation, space communications, spacecraft communications, command and tracking; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19980001216Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
FESTIP Aerothermodynamics: Experimental Investigation of Base Flow and Exhaust Plume Interaction
Bannink,W. J., echnische Univ Netherlands; BakkeP G., Technische Uniy Netherlands; Houtman, E. M.e@hnische Uniy
NetherlandsMar. 1997; 28p; In English
Report No.(s): PB97-182968; No Copyrightyjal: CASI; A03, Hardcopy; A01, Microfiche

Afterbody and base pressure measurements and flow visualization results are presented for a blunted cone-cylinder model
rocket which had a centrally protruding nozzle. The model was mounted in supersonic free stream=2aiida®iproduced
by the Delft University transonic/supersonic wind tunnel. The jet exhausting from the nozzle had an exit Mach number of 4 and
operatedat various jet stagnation pressures, such as to hdgeeedif jet exit pressure to ambient flow pressures ratios. These ratios
all exceeded unity indicating that one had to do with underexpanded jeTfilevpresent investigation was part of a joint computa
tional/experimental research program on base flow-jet plume interactions. The experimental results serve as data for Navier-
Stokescode validation testing compressible turbulence models.
NTIS
AerothermodynamicSupersonic Flow; NavieBtokes Equation; Jet Flow; Gas &ms; Fee Flow; Flow Ysualization; Flow
CharacteristicsBase Flow
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CHEMISTRY AND MATERIALS

Includes chemistry and materials (general);, composite materials, inorganic and physical chemistry; metallic materials, nonmetallic
materials; propellants and fuels; and materials processing.

19980000333Virginia Univ, School of Engineering and Applied ScienCharlottesville, YA USA
NASA-UVA Light Aerospace Alloy and Structures Technology Program (LA2ST), Research on Materials for the High
SpeedCivil Transport Progress Repoytl Jan. - 30 Jun. 1997
Gangloff, Richard P., Virginia Univ., USA, Starke, Edgar A., Jr., Virginia Univ., USA; Kelly, Robert G., Virginia Univ., USA;
Scully, JohnR., Mrginia Univ, USA; StonerGlenn E., ¥ginia Univ, USA; Wert, John A., Yfginia Univ, USA; Jul. 1997; 100p;
In English
Contract(s)/Grant(s): NAG1-745
ReportNo.(s): NASA-CR-205216; NAS 1.26:205216; A28266/MSE97/124; No Copyright,vail: CASI; A05,Hardcopy;
A02, Microfiche

Since 1986, the NASA-Langley Research Center has sponsored the NASA-UVa Light Alloy and Structures Technology
(LA2ST) Program at the University ofiNginia (UVa). The fundamental objective of the LA2ST program is to coridteridisci
plinary graduate student research on the performance of next generation, light-weight aerospace alloys, complositaaland
gradient structures. The LA2ST program has aimed to product relevant data and basic understanding of material mechanical
response, environmental/corrosion behavior, and microstructure; new monolithic and composite alloys; advanced processing
methodsmeasurement and modeling advances;aapdol of educated graduate students for aerospace technologies. The scope
of the LA2ST Program is broad. Research areas include: (1) Mechanical and Environmental Degradation Mechanisms in
AdvancedLight Metalsand Composites, (2) Aerospace Materials Science, (3) Mechanics of materials for Aerospace Structures,
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and(4) Thermal Gradient Structures. A substantial series of semi-annual progress reports issued since 1987 documents the techni
cal objectives, experimental or analytical procedures, and detailed results of graduate student research in these topical areas.
Derived from text

CompositeStructues; Spacecraft Constructidvaterials; Structural Engineering; Supersoni@fisports; Emperatue Gradk

ents;Light Alloys; Mechanical Riperties; Micostructue; Degradation;Corrosion; Composite Materials; Adraft Structues;

Aircraft Construction Materials

19980000988Electricite de FranceClamart, France
Experimental and numerical study of a premixed flame stabilized by aectangular section cylinder
Bailly, P., Electricite de France, France; Garreton, D., Electricite de France, France; Bruel, P., Ecole Nationale Superieure de
Mecaniqueet d’Aerotechnique, France; Champidh, Ecole Nationale Superieure de Mecanique et d’Aerotechnique, France;
1996;18p; In English
Report No.(s): EDF-96-NB-00133; DE97-732652; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)); US Sales OnlyMicrofiche

A numerical and experimental study of a turbulent reactive zone stabilized by a rectangular cross-section cylinder positioned
in a fully developed turbulent channel flow of a propane-air mixture is presented. Suchgadimetry has been chosen because
it features most of the phenomena (recirculation zones, flame stabilization, wall-flame interactions) present in systems of practical
interest.The flow is experimentally investigated with a 2-D laser Doppler velocimeter and thin compensated thermocouples. The
modelling of the reactive flow is based on a modified Bray-Moss-Libby combustion model associated with a Reynolds-Stress
turbulence model. The resulting set of equations is solved by a firfdeedife NavieStokes code on a rectilinear mesh. The
comparisorbetween numerical nd experimental results shows that the use of a full second-order model with dedicated equations
for both the Reynolds stresses and the scalar turbulent flux does not lead to a significant improvement of the numerical results.
Indeed although the longitudinal scalar turbulent flux exhibitsoa-gradient behaviouthe evolution of the mean progress vari
ableintroduced bythe Bray-Moss-Libby model appears to be mainly controlled by the transverse scalar gradient which follows
in all cases a gradient like behaviofidditional measurements and calculations are required to precise the exact rangs of
flow rate, equivalence ratio and obstacle fiole$s over which such a tendency can be observed. Nevertheless, the tentative conclu
sion of this study is that, as soon as a refinement of the modelliegaifve flows in combustors which involve flameholders
similar to the one investigated in this study is neetteeluse of a Reynolds-Stress model should be the first necessary step. Then,
dependingdn the exact nature of the flow geometrysecond phase should consist in evaluating the need for the use of a full second
ordermodel like the one presented in this study
DOE
Flame Propagation; Gas Turbine Engines; Thermocouples; Laser Doppler Velocimeters; Navier-Stokes Equation; Turbulent
Flow; Stiess Analysis; Rmixed Flames; Channel Flow; Chemical Reactions

19980001221Naval Air Warfare CenterAir Vehicle and Crew Systemgdhnology Dept.Warminstey PA USA
Air craft Materials for Corr osion Prevention and Contol: A Qualified Products List Final Report
DelLuccia, John J., Naval Air &fare CentetUSA; Sep. 1993; 58p; In English
Contract(s)/Grant(s): DT&D3-90-A-00029
Report No.(s): AD-A325769; NWCADWAR-94099-60; No Copyright; vail: CASI; A04, Hardcopy; A01, Microfiche

Thisis a product list of materials for corrosion prevention and control that have been tested and are known to pleeform to
strict requirements of the militaryrhis report was produced for the Fedénahtion Administration to be incorporated into their
Advisory Circular on Corrosion Control for Aircraft, AC-43-4A, as chapter 8. Although written for civil aviation, the product
information contained herein is valuable to all aircraft maintenance communities-both military and civilian. The products are
groupedunder the generic classes of materials: cleaners; sealants; and corrosion preventive compouwteiscrifttiehs of the
productclasses relating to their functiéor corrosion prevention and/or control are given. Product lists, appropriately grouped,
aregiven along with manufacturernames and addresses.
DTIC
Alternating Curent; Civil Aviation; Corrosion Pevention; Aicraft Maintenance; Cleaners; Carsion
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12
ENGINEERING

Includes engineering (general); communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering; quality assurance and reliability; and structural
mechanics.

1998000006 1Pennsylvania State UniApplied Research LapUniversity Park, R USA

Development of a Low-Reynolds Number, Nonlinear kappa-epsilon Model for the Reduced Navier-Stokes Equations

Final Report

Boger,David A., Pennsylvania State UniWSA; Govindan, TR., Pennsylvania State UniWSA; McDonald, HenryPennsyl-

vaniaState Univ, USA; [1997]; 18p; In English

Contract(s)/Grant(s): NAG3-1781

Report No.(s): NASA/CR-97-206334; NAS 1.26:206334; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche
Previouswork at NASA LeRC has shown that flow distortions in aircraft engilet ducts can be significantly reduced by

mountingvortex generators, or small wing sections, on the inside surface of the engine inlet. The placement of the vortex genera

torsis an important factor in obtaining the optimdkef over a wide operating envelope. In this regard, the only alternative to

along and expensive test program which would search out this optimal configisatigood prediction procedure which could

narrowthe field of search. Such a procedure has been developed in collaboration with NASA LeRC, and results obtained by NASA

personneindicate that it shows considerable promise for predidtiagriscous turbulent flow in engine inlet ducts in the presence

of vortex generators. The prediction tool is a computer code which numerically solves the Maliee8tokes equations and

so is commonly referred to as RNS3D. Obvious deficiencies in RNS3D have been addressed in previous work. Primarily, it is

knownthat the predictions of the mean velocity field of a turbulent boundary layer flow approaching separation are not in good

agreement with data. It was suggested that the use of an algebraic mixing-length turbulence model in RNS3D is at least partly

to blame for this. Additionallythe current turbulence model includesaasumption of isotropy which will ultimately fail to cap

tureturbulence-driven secondary flow known to exist in noncircular ducts.

Derived from text

Navier-Stokes Equation; Low Reynolds Number; Vortex Generators; Viscous Flow; Turbulent Flow; K-Epsilon Turbulence

Model; Engine Inlets; Pedictions; Aicraft Engines; Boundary Layer Separation

19980000078Vehicle Technology San Jose, CA USA
Outboard Waterjet Propulsion Development Monthly Report No. 31-31 Aug. 1997
Rodler Waldo E., \¢hicle TechnologyUSA; Aug. 31, 1997; 14p; In English
Contract(s)/Grant(s): USZA22-97-P-0041
Report No.(s): AD-A329215; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Theproject is currently on schedule. The design review meeting was held on 08/26/97 at the Coastal Systems Station in Pan
ama City Florida. The mechanical arrangement, performance analysis and design featagsesented at the review meeting.
A number of suggestiorsd recommendations from the participants were noted for future guidance of the project. A meeting
on 27 August was held at the 2ClI facility to plan the continuing engineering and désitmzf 2Cl and ¥hicle Technology.
Someof the significant data presentechitached herewith: Attachment A: NBOE Specification Comparison. This list shows that
the proposed outboard waterjet should be able to meet the specification. Attachment B: This diagram shows the general arrange
ment, with engine coveemoved, of the outboard waterjet. Attachment C: This diagram provides the major dimensions of the
currentdesign layout. Attachmeifit: This shows the arrangement of the mainshaft assembly with impeller and Phitegissem
bly is driven from the engine by means dfiiD toothed belt. Attachment E: This shows the weight analysis. Jet weights were
mainly proportioned from actual scale weights of a simiyat lager, jet. The engine weight was an actual scale weight of the
currentversion of the engine. Attachment F: This shows the estimated resistance curve for the hull based on tests eiza similar
hull (no test data was available for the current hull). Thrust curves for the jet are given for 55 horsepower (the power necessary
for this applicationjand at 70 horsepowehe normal rating of this engine. Production dynamometer results for this engine aver
ageabout 73 horsepower
DTIC
Jet Populsion; Trbojet Engines; Hydraulic Jets; Bduct Development

32



19980000199Pennsylvania State UnjCenter for Gastrbine and PowetJniversity Park, R USA
Unsteady Flow Field in a Multistage Axial Flow Compessor Final Report
SuryavamshiN., Pennsylvania State UniWSA; Lakshminarayana, B., Pennsylvania State Ubi8A; Prato, J., Pennsylvania
StateUniv., USA; Jan. 1997; 322p; In English
Contract(s)/Grant(s): NAG3-1222; NAG3-1745
ReportNo.(s): NASA/CR-97-20651; NAS 1.26:20651; PSU-CGTP-9701No Copyright; Aail: CASI; Al4, Hardcopy; A03,
Microfiche

Theflow field in a multistage compressor is three-dimensional, unstaadyturbulent with substantial viscoufeefs. Some
of the specific phenomerbat has eluded designers include tliea#$ of rotorstator and rotor-rotor interactions and the physics
of mixing of velocity pressure, temperature and velocity fields. An attempt was made, to resolve experinieatatigteady
pressureand temperature fields downstream of the second stator of a multistage axial flow compressor which will provide infor
mationon rotorstator interaction &cts and the nature of the unsteadiness ienalpedded stator of a three stage axial flow-com
pressorDetailed area traverse measurements using pneumatic five hole probe, thermocouple probe, semi-conductor total pressure
probe(Kulite) and an aspirating probe downstream of the second stator were conducted at tHicigsaly efperating condition.
The unsteady data was then reduced through an ensemble averaging technique which splits the signal into deterministic and unre
solvedcomponents. Auto and cross correlation techniques were used to corretiteth@nistic total temperature and velocity
componentgacquired using a slanted hot-film probe at the same measurement locations) and the gradients, distributioens and rela
tive weights of each of the terms of the average passage equation were then determined. Based on these measurements it w
observed that the stator wakes, hub leakage flow region, casing endwall suction surface corner region, and the casing endwal
regionaway from the blade surfaces were the regions of highest losses in total pressure,fioigesyefndhighest levels of
unresolvedunsteadiness. The deterministic unsteadimessfound to be high in the hub and casing endwall regions as well as
onthe pressure side of the stator wake. The spectral distribution of hot-wire and kulite voltages shows that at least eight harmonics
of all three rotor blade passifiggquenciesire present at this measurement location. In addition to the basic three rotor blade pass
ing frequencies (R1, R2 and R3) and their harmowiagpus diference frequencies such as (2R1 -R2) and (2R3-R2) and their
harmonics are also observed. Thestedhce frequencies are due to viscous and potential interactions between rotors 1, 2 and
3 which are sensed by both the total pressure and aspirating probes at this location. Significant changes occur to the stator exi
flow features with passage of th@or upstream of the stat@ecause of higher convection speeds of the rotor wake on the suction
surfaceof the downstream stator than on the pressure side, the chopped rotor wake was found to be arrignegidirdiés on
eitherside of the stator wake. As the rotor passes across the stator
Author
Unsteady Flow; Centrifugal Comgssors; Flow Distribution

19980000392lowa State Univof Science andéchnology Ames, |IA USA

Comparison of CFC-114 and HFC-236ea Performance in Shipboard apor Compression Systemd-inal Report Oct. 1992

- May 1995

Ray,D. T., lowa State Univof Science andéichnology USA; Pate, M. B., lowa State Unief Scienceand Bchnology USA,;

ShapiroH. N., lowa State Uniwof Science andechnology USA; Jun. 1997; 88p; In English, USA

Report No.(s): PB97-178735; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
Thereport gives results of a comparison of the performance of two refrigerants-1,1, 1,2,3,3-hexafluordptefa?@tea)

and1,2-dichloro-tetrafluoro-ethane (CFQ4D)--in shipboard vapor compression refrigerasgatems. A computer model was

developedor comparing the two refrigerants in a simulated 440-kW centrifugal chillersystem. Equations for modeling-each sys

temcomponent were developed and solved using the Newton-Raphson method for multiple equations and unknowns. Correla

tionswere developed for CFCE and HFC-236ea boiling and condensingficients taken at the lowa State Heaaiisfer Est

Facility. The experimental data provided by the NSWC sufficiently validate the model, and the simulation model predicts that

HFC-236ea would perform favorably as a drop-in substitute for ACSeveral recommendations are discussed which may

furtherimprove the performance of HFC-236ea in Navy chillers.

NTIS

Refrigerants; Centrifugal Comgssors; Ships; Evaluation; Engmmental Chemistry; Condensing

19980000408NASA Langley Research Centétampton, YA USA

Measured Changes in C-Band Radar Reflectivity of Clear Air Caused by Agraft Wake \ortices

Mackenzie, Anne |., NASA Langley Research CentklSA; Nov 1997; 82p; In English

Contract(s)/Grant(s): FOP 548-10-41-01

Report No.(s): NASA-TP-3671; NAS 1.60:3671; L-17618; No CopyrighgilACASI; A05, Hardcopy; A01, Microfiche
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Wakevortices from a C-130 airplane were observed at the NAGBoYs FlightFacility with a ground-based, monostatic
C-bandradar and an antenna-mounted boresight video camera. The airplane wake was viewed from a digtamoenoétely
1 km, and radar scanning was adjusted to cross a pair of marker smoke trails generated by the C-130. For each airplane pas:
changes in radar reflectivity were calculated by subtracting the signal magnitudes during an initial clutter scan from the signal
magnitudes during vortex-plus-clutter scans. The results showed both increases and decreases in reflectivity on and near the
smoke trails in a characteristic sinusoidal pattern of heightened reflectivity in the center and lessened reflectivity at the sides.
Reflectivity changes in either direction varied from -131 to -102 dBm(exp -1); the vortex-plus-clutter to noise ratio varied from
20 to 41 dB. The radar recordings lasted 2.5 min each; evidence of wake vortices was found for up to 2 min after the passage of
theairplane. Ground and aircraft clutter were eliminated as possible sources of the disturbance by noting the occurrence of vortex
signaturest different positions relative to the ground and the airplane. This sugnBorts the feasibility of vortex detection by
radar,and it is recommended that future radar vortex detection be done with Doppler systems.
Author
Aircraft Wakes; Radar Detection;owtices; Miciowave Fequencies

19980000417NASA Lewis Research Cente&leveland, OH USA

Demonstration of PIV in a Transonic Compressor

Wernet,Mark P, NASA LewisResearch CentedSA; Oct. 1997; 16p; In English; 90th; Symposium on Nonintrusive Measure

ment Techniques for Propulsion Engines, 20-24 Oct. 1997, Brussels, Belgium; Sponsored by Advisory Group for Aerospace

Researctand Development, France; Original contains color illustrations

Contract(s)/Grant(s): FOP 519-20-53-00

ReportNo.(s): NASA-TM-113164; NAS 1.15:13164;E-10921; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche
Particlelmaging \élocimetry(PI1V) is a powerful measurement technique which can be used as an alternative or complemen

tary approach to Laser Doppler Velocimetry (LDV) in a wide range of research applications. PIV data are measured simulta-

neouslyat multiple points in space, which enables the investigation of the non-stationary spatial structures typically encountered

in turbomachineryMany of the same issuescountered in the application of LDV techniques to rotating machinery apply in the

applicationof PIV. Preliminary results from the successful application of the standard 2-D PIV technique to a transonic axial com

pressofare presented. The lessons learned from the application of the 2-D PIV technique will serve as the basis for applying 3-com

ponentPIV technigues to turbomachinery

Author

Transonic Comassors; Particle Imageelbocimetry; Tirbocompressors

19980000443NERAC, Inc, Tolland, CT USA
Air craft Antennas. (Latest citations fom the INSPEC Database)
Dec. 1996; In English; Page count unavailable. Supersedes PB942851
Report No.(s): PB97-852420; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning tlesign and applications of aircraft antennas in communications, naviga
tion, radarandlanding systems. The citations explore radiation pattern calculations and measurements, antenna couplings, jam
ming problems, conformal arrays, microstrip antennas, and phased array aircraft antennas.
NTIS
Bibliographies; Aicraft Antennas; Design Analysis; Antenna Couplers

19980000462NERAC, Inc, Tolland, CT USA
Gas Turbines: Protective Coatings for Cormosion and Eiosion Potection. (Latest citations fom METADEX)
Dec. 1996; In English; Page count unavailable. Supersedes PB96-851886
Report No.(s): PB97-852594; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning protective coatings for gas turbines to minimize corrosion and erasion prob
lems.Citations examine erosion of turbine blades resulting from the presence of fly ash and finely divided ipatielesviron
ment,and discuss the use of ceramic coatings for erosion protection. The formation of molten sodium sulfide on turbine blades
andresulting hot corrosion are also discussed. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Potective Coatings; Gasifbine Engines; trbine Blades; Cowsion Resistance; Bsion
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1998000064 2Technische Uniy Delft, Netherlands
Calculation of Unsteady Attached Cavitation
Janssens, M. E.gEhnische Uniy Netherlands; Dec. 1996; 105p; In English
Report No.(s): PB97-182976; Memo-M-753; No Copyrightails CASI; A06, Hardcopy; A02, Microfiche

In this report, a numerical method is investigated to simulate unsteady cavitation on &irfoilstechnique, the flow of
a hypothetical mixture, part liquid, part vapor is calculated. In this, ftbevrelation between density and pressure is determined
by the equation of state. The equation of state has been chosen to give an approximation of the actual physics present in cavitation
It specifies that the density equals the liquid density in non-cavitating regions of the flow and equals the vapor density in cavitating
regions.The major part ofhe flow domain will be non-cavitating and have constant densitiiis part of the flow field a special
solutiontechnique, artificial compressibilitis neededo calculate the flowin this report, it is shown that this technique can be
extendedo allow calculation of the flow in regions with non-constant density (as will occur in cavitating regions). The technique
has been implemented in a computer program which can simulate the flow ateurdimensional airfoil. It will be shown that
the program can reliably simulate incompressible (steady and unsteady) flow and the initial growth phase of attached sheet
cavitation.
NTIS
CavitationFlow; Airfoils; Numerical Analysis; Unsteady Flow; Incorapsible Flow; Flow Distribution

19980001155NERAC, Inc, Tolland, CT USA
Planetary Gears. (Latest Citations fom the Ei Compendex*Plus Database)
Jan. 1997; In English; Page count unavailable
Report No.(s): PB97-854053; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning planetary gear design, analysis, and appliogimintlude stress analy
sis, vibration, eficiency, optimization, and mathematical techniques. Automotive and helicopter applications are included.
NTIS
Stress Analysis; Design Analysis; Helicopters; Automobiles; Data Ba#g#stign

19980001262Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Review of Local Inclination Methods in Hypersonics and Applications
Walpot,L. M. G., Technische Uniy Netherlands; Bannink, W., Technische Uniy Netherlands; BakkeP G., Technische Uniy
NetherlandsPec. 1996; 32p; In English
Report No.(s): PB97-190102; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

This reportcontains several of the most common local inclination methods used in hypersonics. Local inclination methods
are based on the assumption that the local pressure is only a function of the free stream Mach number and the inclination of the
local surface to the free stream direction. These methodsairdy used to design and estimate the aerodynamic characteristics
on a vehicle flying at hypersonic speed. to illustrate these methods, some calcalatidose on a bent and flat biconic generic
form. In Europe, a new program MSTP (Manned Spaea3dportation Program) is launched for a bent biconic shape, as a follow
up of the cancelled HERMES program. The computational results are compared with Euler computations (finite elements and
finite volumes) and with experimental data.
NTIS
Supersonic Flow; Hypersonic Aircraft; Reentry Vehicles; Flow Equations; Aerodynamic Characteristics; Prandtl-Meyer
Expansion

19980001264Technische Uniy Delft, Netherlands
Evaluation and Extension of a Grid Adaptation Algorithm in a 2D Flow Simulation Code
Poortman, A. K., &hnische Uniy Netherlands; Dec. 1996; 84p; In English
Report No.(s): PB97-183057; Memo-M-750; No Copyrightaifs CASI; A05, Hardcopy; A01, Microfiche
This reportdescribes the evaluation and extension of an existing flow simulation method developed at NLR. In this method,
called HI-TASK (Highly Integrated Wirbulent Airfoil-flow Simulation Kernel), a grid adaptation algorithm is coupled with a 2D
flow solver for the Reynolds-averaged Nav&tokes (RaNS) equations. In HASK, a flow solution is calculated on a conven
tional single-block structured grid, the so-called initial grid. Subsequeh#ygrid is adapted to the flow solution obtained on the
initial grid, resulting in small grid cells where the initflmiw solution gradients are high anddarcells in regions of small varia
tion. The adaptation is carried doy moving the grid lines, i.e. the number of grid nodes is fixed. Subsequkatfiow solution
is obtained on the adapted grid. In this way a flow solution is obtained of an accuracy comparable with the accuracy of a flow
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solutioncomputed on a grid with much more grid points. The single grid adaptation &%$K-fias been evaluated and it has
beenfound that the solution on the adapted grid is improved substantially compared to the solution on the initial grid- Computa
tional results are presented and compared with experimental data for the RAE2822 and NLR860@raldbtimnsonic flow
conditions.

NTIS

StructuredGrids (Mathematics); Airfoils; Orbulent Flow; Computational Grids;ransonic Flow; Reynolds Number; Grid Gen
eration (Mathematics); NavieBtokes Equation

19980001624
Three-dimensional shock loss model applied to an aft-swept, transonic coragsor iotor
PuterbaughS. L., Wight Lab., USA; CopenhaveW. W; Hah, C.; Vénnerstrom, A. J.; Journal ofifbomachineryTransactions
of the ASME; July, 1997; ISSN 0889-504X; vol. Volume 119, no. no. 3, pp. 452-459; In English; Copyright; Avail: Issuing
Activity

An analysis of the &ctiveness of a three-dimensional shock loss model used in transonic compressor rotor piesign is
sentedThe model was used during the design of an aft-swept, transonic compressdihetiegmonstrated performancetod
sweptrotor, in combination with numerical results, is used to determine the strengths and weabhiesesodel. The numerical
resultswere obtained from a fully three-dimensional NaxBéwkes solverThe shock loss model was developed to account for
the benefit gained witlhree-dimensional shock sweep. Comparisons with the experimental and numerical results demonstrated
that shock loss reductions predicted by the model due to the swept shock induced by the swept leading edge of the rotor were
exceededHowever near the tip the loss model underpredicts the loss because the shock gassuetigd by the model remains
swept in this region while the numerical results show a more normal shock orientation. The design methedearuhstrated
performancef the swept rotor are also presented. Comparisons are made between the desmymlimeasured performance
parameters. The aft-swept rotor was designed using an inviscid axisymmetric streamline curvature design system utilizing arbi
trary airfoil blading geometryThe design goal specific flow rate was 214.7 kg/s/m(sup 2) (43.98 lbm/sec/ft(sup 2)), the design
pressureatio goal was 2.042, and theedicted design pointfefiency was 94.0. The rotor tip speed was 457.2 m/s (1500 ft/sec).
Thedesign flow rate was achieved while,the pressure faitishort by 0.07. Hiciency was 3 points below prediction, though
ata very high 91 percent. At this operating condition the staljimavas 1 percent.
Author (EI)
CompressoRotors; Sweptbackigs; Thee Dimensional Modelsydnsonic Compssors;Compessors; Rotors; Mathemati
cal Models; Tansonic Flow

19980001625
Boundary layer development in axial compessors and turbines: Part 2 of 4 - Comm@ssors
HalsteadD. E., GE Aircraft Engines, USA; Mler, D. C.; Okiishi,T. H.; Walker, G. J.; Hodson, H..PShin, H. -W; Journal of
TurbomachineryJransactions of the ASME; Jul¥997; ISSN 0889-504X; vol.olume 1.9, no. no. 3, pp. 426-444; In English;
Copyright; Avail: Issuing Activity

This is Part Two of a four-part paper. It begins with Section 6.0 and continues to describe the comprehensive experiments
and computational analyses that have led to a detailed picture of boundary layer development on airfoil surfaces in multistage
turbomachineryln this part, we present the experimental evidersasl to construct the composite picture for compressors given
in the discussion in Section 5.0 of Part e $ow the data from the surface hot-fdages and the boundary layer surveys, give
athorough interpretation for the baseline operating condition, and then show how this picture changesatiiths in Reynolds
number, airfoil loading, frequency of occurrence of wakes and wake turbulence intensity. Detailed flow features are described
usingraw time traces. The use of rods to simulate airfoil wakes is also evaluated.
Author (EI)
Boundary Layers; Compssors; Computerethniques; Diagnosis; Axial Flowufbomachinery; Reynolds Number

19980001634
Effect of modification to tongue and impellergeometry on unsteady flowpressuee fluctuations, and noise in a centrifugal
pump
Dong,R., The Johns Hopkins Unj\JSA; Chu, S.; Katz, J.; Journal afifbomachineryTransactions of the ASME; Jul¥997;
ISSN0889-504X; vol. ¥lume 1.9, no. no. 3, pp. 506-515; In English; Copyrightaik Issuing Activity
Particlelmage \élocimetry (PIV), pressure, and noise measurements are ustedydhe dect of modifications to tongue
andimpeller geometries on the flow structure and resulting noise in a centrifugal pump. It is demonstrétiedptivaary sources
of noise are associated with interactions of the nonuniform outflux from the impeller (jet/wake phenomenon) with the tongue.
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Consequentlysignificant reduction of noise is achieved by increasing the gap between the tongue and the impeller up to about
20 percent of the impeller radius. Further increase in the deptaithe performance adversely with minimal imgacthe noise

level. When the gap is narrow, the primary sources of noise are impingement of the wake on the tip of the tongue, and tongue
oscillations when the pressurefdience acrosis is high. At about 20 percent gap, the entire wake and its associated vorticity
trains miss the tongue, and the only (quite weak) effect of nonuniform outflux is the impingement of the jet on the tongue. An
attemptis also made to reduce the nonuniformity in outflux from the impeller by inserting short vanes between the blades. They
causereduction in the size of the original wakes, but generate an additional jet/wake phenomenon of their own. Both wakes are
weakto a level that their impacts on local pressure fluctuations and noise are insignificant. The only remaining major contributor
to noise is tongue oscillations. Thidesdt is shown to be dependent on thdrstigs of the tongue.

Author (EI)

Centrifugal Pumps; Ryssue Oscillations; Unsteady Flow; Rotors; égsue Measuement

19980001635
Development of a high-specific-speed centrifugal compssor
RodgersC., 3010 N Arroyo Drive, USA; Journal ofitbomachineryTransactions of the ASME; Jul¥997; ISSN 0889-504X;
vol. Volume 119, no. no. 3, pp. 501-505; In English; Copyrighiaik Issuing Activity

This paper describes the development of a subscale singleestatgéugal compressor with a dimensionless specific speed
(Ns) of 1.8, originally designed for full-size application as a high volume, flmw pressure ratio, gas booster compresHue
specificstage is noteworthip that it provides a benchmark representing the performance potential of very high-specific-speed
compressormf which limited information isound in the open literature. Stage and component test performance characteristics
arepresented together with traverse results at the impeller exiteiBe test results wecempared with recent CFD computa
tional predictions for an exploratory analytical calibration of a very high-specific-speed impeller gedrhettgsted subscale
(0.583)compressor essentially satisfied design performance expectations with an overalfistageyedf 74 percent including,
excessivexit casing losses. It was estimated that stdggesfcy could be increased to 81 percent with exit casing losses halved.
Author (EI)
Centrifugal Compessors; High Speed; Congasors; Centrifuges; Rotors

19980001637
Navier-Stokesand potential calculations of axial spacing effect on vortical and potential disturbances and gusisponse
in an axial compressor
Chung, M. -H., Natl. Taiwan Univ., Taiwan, Province of China; Wo, A. M.; Journal of Turbomachinery, Transactions of the
ASME; July, 1997; ISSN 0889-504X; vol.olume 1.9, no. no. 3, pp. 472-481; In English; Copyrightaik Issuing Activity

The effect of blade row axial spacing on vortical and potential disturbances and gust response is studied for a compressor
stator/rotor configuration near design and at high loadings using two-dimensional incompressible Navier-Stokes and potential
codes poth written for multistage calculations. Firgdrtical and potential disturbances downstream of the isolated stator in the
movingframe are defined; these disturbances exclude blade row interafticis.€fhenyortical and potential disturbances for
the stator/rotor configuration are calculated for axial gaps o2@0and 30 percent chord. Results show that the potentialdistur
bance is uncoupled locally; the potential disturbance calculated from the isolated stator configuration is a good approximation
for that from the stator/rotor configuration upstream of the rotor leading edge at the locations Sheliewtical disturbance
dependstrongly on blade row interactions. Low-order modes of vortical disturbance are of substantial magnitude and decay much
moreslowly downstream than do those of potential disturbanmeicdl disturbance decays linearly with increasing mode except
very close to the stator trailing edge. For a small axial gap,l@gercent chord, both vortical and potential disturbances must
beincluded to determine the rotor gust response.
Author (EI)
Dynamic Response; Navi&tokes Equation; Comgssors; Axial Flow; trbomachinery; irbomachine Blades

19980002015
Evaluation of flow field approximations for transonic compressor stages
Domey,D. J., Western Michigan Uniy USA; Sharma, O..PJournal of TirbomachineryTransactions of the ASME; Jul$997;
ISSN0889-504X; vol. ¥lume 1.9, no. no. 3, pp. 445-451; In English; Copyrightaik Issuing Activity

Theflow through gas turbine compressors is often characterized by ungteadgnic, and viscous phenomena. Accurately
predictingthe behavior of these complex multi-blade-row flows with unsteady-sitior interacting NavieBtokes analyses can
requireenormousomputer resources. In this investigation, several methods for predicting the flow field, losses, and performance
guantities associated with axial compressor stages are presented. The methods studied include: (1) the unsteady fully couple
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blade row technique, (2) the steady coupled blade row method, (3) the steady single blade row technique, and (4) the loosely
coupledblade row method. The analyses have been evaluated in terms of accuradigiandyef

Author (EI)

Flow Distribution; Trfansonic Compssors; Commssors; Tansonic Flow; Evaluation; Apmximation; \’scous Flow

19980002016
Stall precursor identification in high-speed compessor stages using chaotic time series analysis methods
Bright, M. M., NASA Lewis Research Cent&dSA; QammarH. K.; Weigl, H. J.; Paduano, J. D.; Journal efffomachinery,
Transaction®f the ASME; July1997; ISSN 0889-504X; vol.dlume 1.9, no. no. 3, pp. 491-499; In English; Copyrightail:
IssuingActivity

This paper presents a new technique for precursor identification in high-speed compressors. The technique is apseudo-cor
relationintegral method referred to as the correlation method. to provide a basis for complagisavelling wave engy tech
nigue,which has been used extensively to study prestall data, is also briefly presented and applied. The correlatioasmethod
apotential advantage over the traveling wave gnarethod because it uses a single sensor for detection. It also requirediso
positionabout the expected behavior of the data to detect 'changes’ in the behavior of the conBw#sswethods are used in
this study to identify stall precursive events in the pressure fluctuations measured from circumferential pressure transducers
located at the front face of the compressor rig. The correlation method succédshilfied stall formation or changes in the
compressodynamics from data captured from fourfelient configurations of a NASA Lewis single-stage high-speed compres
sorwhile it was transitioned from stable operation into stall. This paper includes an exposition on the use of nonlinear methods
to identify stall precursors, a description of the methodologies used for the istiotlgnation on the NASA high-speed compres
sorrig and experimental data acquisition, and results from the four compressor configurations. The experimental results indicate
that the correlation method provides ample warning of the onset of rotating stall at highrspeed tests on the order of 2000
rotor revolutions. Complementary features of the correlation method and the traveling wayeneeidod are discussed, and
suggestiongor future developments are made.
Author (EI)
High Speed; ime Series Analysis; Congssors; Chaos; Coetation; Pressue Measuement

19980002074
Experimental investigation of steady and unsteady flow field downsttam of an automotive toque converter turbine and
inside the stator: Part Il - Unsteady pressue on the stator blade surface
Marathe B. V., The Pennsylvania State UniUSA; Lakshminarayana, B.; Maddock, ®., Journal of TirbomachineryTransac-
tionsof the ASME; July1997; ISSN 0889-504X; vol.oWume 1.9, no. no. 3, pp. 634-645; In English; Copyrightaik Issuing
Activity

The stator flow field of an automotive torque converter is highly unsteady due to potential and viscous interactions with
upstreamand downstream rotors. The objective of this investigatitm imderstand the influence of potential and viscous interac
tionsof the upstream rotor on the stator surface pressure field with a view toward improvetherdtafor design. Five miniature
fast-responspressure transducers wembedded on the stator blade. The measurements were conducted at three locations near
theleading edge and two locations near the trailing edge at the midspan location. The upstream flow field was measured using
a fast response five-hole probe and is described in Part | of this paper. The experimental data were processed in the frequenc
domainby spectrum analysis and in the temporal-spatial domain by the ensemble-averaging technique. The flow properties were
resolvednto mean, periodic, aperiodic, and unresolved components. The unsteady amplitudes agreed well with the pressure enve
lopepredicted by panel methods. The aperiodic component was found to be significant due to-tbtoraod rotosstator inter
actionsobserved in multistage, multispool environment.
Author (EI)
Flow Distribution; Stator Blades; Steady Flowgrgjue Converters; Unsteady Flowrbines; Rotors; Stators

19980002189
Analysis of hot streak effects on turbine otor heat load
Shang, T., Pratt & Whitney, USA; Epstein, A. H.; Journal of Turbomachinery, Transactions of the ASME; July, 1997; ISSN
0889-504X;vol. Volume 1.9, no. no. 3, pp. 544-553; In English; Copyrightak Issuing Activity

Theinfluence of inlet hot streak temperature distortion on turbine blade heat loaplaed on a transonic axial flow tur
bine stage test article using a three-dimensional, multiblade row unsteady Euler code. The turbine geometry was the same as tha
usedfor a recently reported testing of hot streak influence. Emphasis was placed on elucidating the physical mechanisms by which
hot streaks d&ct turbine durabilitylt was found that temperature distortion significantly increases both blade surface heat load

38



nonuniformityand total blade heat load by as much as 10-30 percent (mainly on the pressure surface), and that thetksverity of
influenceis a strong function of turbine geometry and flow conditions. Three physical mechanisms were identified that drive the
heatload nonuniformity: buoyangyvake convection (the Kerrebrock-Mikolajczakeet), and rotosstator interactions. The lat

ter can generate significant nonuniformity of the time-averaged relative figorenlet temperature distribution. Dependence

of these dkcts on turbine design variables was investigated to shed light on the design space, which minimizes thefecteerse ef
of hot streaks.

Author (EI)

Loads(Forces); Trbines; Rotors; High @mperatue; Temperatue Effects; Tirbomachine Blades; Axial Flowufbomachinery

19980002319
Inertial collection of fine particles using a high-volumeectangular geometry conventional impactor
SioutasC., Harvard Uniy USA; Feguson, S. T Wolfson,J. M.; Ozkaynak, H.; Koutrakis,;Rournal of Aerosol Science; Sep
tember,1997; ISSN 0021-8502; vololume 28, no. no. 6, pp. 1015-1028; In English; CopyrighagilAlssuing Activity

This paper presents the development and evaluation of a high-volume rectangular geometry conventionalQpeesstor
ing with a preselective inlet that removes particlegdathan 2.5 micron in aerodynamic sittes impactor has been designed
to sample ambierfine particles in the accumulation mode range (0.1 less than d(sub p) less than 2.5 micron). Particles are acceler
ated in a rectangular nozzle, 0.032 cm wide and 28 cm long, and impact on a filter medium attached on a porous ss frit, which
is soaked in mineral oil. The impactor operates at a flow rate of 1000 1 min(sup -1) with a total pressure drop of 30 kPa-The perfor
manceof the slit-nozzle impactor waslidated in laboratory and field tests. Laboratory experiments conducted with monodis
persefluorescent PSL particles showed that the aerodyndrameter of the 50% outpoint of the impactor is approximately 0.09
micron. Laboratory and field intercomparisons between the high-volume slit impactor and the microorifice uniform deposit
impactor(MOUDI) showed that particulate nitrate and sulfate concentrations obtained with the two samplers are in good agree
ment(within 10%). Finally a comparison between the particulate nitrate concentrations obtained with high-volume impactor and
theHarvard/ER annular denuder system (HEADS) was conducted, using indoortaie test aerosol. Results from this compari
sonindicated that losses of nitrate from the impactor are not substantial and range between 5 and 15%. Results from the laboratory
andfield tests suggest that the high-volume impactor presented in this study constitutes a major improvement in the field of high-
volumefine particle sampling.
Author (EI)
Particulates; Fluid Flow; Aevdynamics; Fluid Filters

13
GEOSCIENCES

Includes geosciences (general),; earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics, meteorology and climatology, and oceanography.

19980000486NERAC, Inc, Tolland, CT USA
Bioremediation. (Latest citations fom the NTIS Bibliographic Database)
Dec. 1996; In English; Page count unavailable. Supersedes PB96-850979
Report No.(s): PB97-852412; Copyrightied; Avail: Issuing Activity (Natl Echnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning the decomposition of toxic materials by biological means. Biectemal
positionof jet fuel, wood preservatives, explosives, crude oil, halogenagedios, diesel fuel, aviation fuel, and creosote is dis
cussedEnhancement of decomposition rates by addition of nutrients is also included.
NTIS
Bibliographies; Hazadous Materials; DecompositionpXicity; Bacteria; Jet Engine Fuels; Diesel Fuels
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14
LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19980001272Federal Aviation AdministratigriMedical Div, Fort Worth, TX USA
Bloodborne Pathogens in Aicraft Accident Investigation Final Report
SalazarGuillermo J., Federalviation Administration, USA; DeJohiGharles A., Federalvdation Administration, USA; Hans
rote, RonaldW., Federal Aiation Administration, USA; KeyOtis R., Federal ¥iation Administration, USA; Nov1997; 14p;
In English
Report No.(s): DOT/RA/AM-97/21; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

The Occupational Safety and Health Administration (OSHA) amended 29 CFR Part 1910 in 1991 to include regulations
addressingccupational exposure to bloodborne pathogens (BBP). The feit¢sadll employees who have the potential for eccu
pationalexposure to these pathogefs.accident scene presents significant challenges in terms of implementing a program which
wasprimarily envisioned taffect personnel in "traditional” healthcare delivery facilities; the OSHA requirements now had to
bemet in the chaotic, inhospitable, and logisticallyidifit environment of an aircraft accident site. Unanticipated issues, such
asheat-related conditions, performance of physically demanding work in cumbersom@ajesrard trash disposal from remote
sites,and a host of other problems had to be dealt with. The FedaatiioA Administration (RA), in close cooperation with
other Federal agencies, developed a training and administrative program to meet the requirements of the OSHA BBP rule as it
relatesto the unique environment of an aircraft accident site. The program has been implemented and successfully tested under
actualfield conditions at the sites of several major aviation accidents that have occurred.rébéslficle provides observa
tionson the RA's program and lessons learned from its implementation.
Author
Safety; Aicraft Accidents; Pathogens; Health; Regulations; Education

15
MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general); computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19980000330National Aerospace Laklight Simulation Dept.Amsterdam, Netherlands
Full Mission Simulation in a Reseach Environment
Offerman,H. A. J. M., National Aerospace Lab., Netherlands; May 01, 1995; 20p; In English; Royal Aeronautical Society Confer
enceon Flight Simulation &hnology: Capabilities and Benefits, 17-18 May 1995, London, UK
Report No.(s): PB97-193296; NLR-TP-95197-U; No Copyrigh&iA CASI; A03, Hardcopy; A01, Microfiche

The Dutch National Aerospace Laboratory NLR has developed during the last three years an advanced Full Mission Simula
tion capability for fast jet fixed wing and rotary wing aircraft. This Full Mission simulatmmed the National Simulation Facility
NSF,is created for research in training methodologies, investigation of simulaticinamidtor requirements for specific training
tasksand to support industrial development of cockpit and aircraft systems. The current capabilities of the simulator also focuses
onthe F-16 Mid-Life Update configuration, but will be extended to accomadatmed helicopter simulation later this y&dre
latterwill be directed towards the recently (by the Dutch Air Mobile Brigade) procured Boeing CH-47D Chinook medium-heavy
transporthelicopter and the McDonnell Douglas AH-64D Apache attack helicopiteis paper will address the variceshnical
aspect®f the National Simulation Facility
NTIS
F-16 Aircraft; Flight Simulation; Mission Planning
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16
PHYSICS

Includes physics (general); acoustics, atomic and molecular physics, nuclear and high-energy; optics, plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19980000198NASA Lewis Research Cenjetleveland, OH USA
Noise Reduction with Lobed Mixers: Nozzle-Length and Fee-Jet Speed Effects
Mengle, Vinod G., Allison Engine Co., USA; Dalton, William N., Allison Engine Co., USA, Bridges, James C., NYMA, Inc.,
USA; Boyd, Kathy C., NASA Lewis Research CentdSA; Nov 1997; 14p; In English; 3rd; Aeroacoustics Conference, 12-14
May 1997, Atlanta, GA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAS3-27394TRP 538-03-1-00
Report No.(s): NASA/TM-97-206221; NAS 1.15:206221; E-10957; AIAA Paper 97-1682; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

Acoustictest results are presented for 1/4th-scaled nozzles with inteloeal mixers used for reduction of subsonic jet noise
of turbofan engines with bypasatio above 5 and jet speeds up to 830 ft/s. One coaxial and three forced lobe mixers were tested
with variations in lobe penetration, cut-outs in lobe-sidewall, lobe number and nozzle-length. Measured exit flow profiles and
thrustsare used to assist the inferences from acoustic datalsésved that lobed mixers reduce the low-frequency noise due
to moreuniformly mixed exit flow; but they may also increase the high-frequency noise at peak perceived noise (PNL) angle and
anglesupstream of it due to enhanced mixing inside the nozzle. Cut-outs and low lobe penetration reduce the annoying portion
of the spectrum but lead to less uniform exit fl@ue to the dominance of internal duct noise in unscalloped, high-penetration
mixerstheir noise is not reduced as much with increase in free-jet speed as that of coaxial or cut-out lobed mixers. The latter two
mixersalso show no change in PNL over the wide raofgeozzle-lengths tested because most of their noise sources are outside
thenozzle; whereas, the former show an increase in noise with decrease in nozzle-length.
Author
AcousticProperties; Jet Aicraft Noise; Noise Reduction; Uniform Flow; Multiphase Flow; Gas Jets; Le@glencies; Subsonic
Flow

199800002430Ild Dominion Univ, Norfolk, VA USA
TBIEM3D: A Computer Pr ogram for Predicting Ducted Fan Engine Noise, &sion 1.1
Dunn, M. H., Old Dominion Uniy USA; Sep. 1997; 30p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAG1-1940TRP 538-03-12-01
Report No.(s): NASA/CR-97-206232; NAS 1.26:206232; No CopyrightilACASI; A03, Hardcopy; A01, Microfiche

This document describes the usage of the ducted fan noise prediction program TBIEM3D (Thin duct - Boundary Integral
EquationMethod - 3 Dimensional). A scattering approach is adopted in which the acoustic pressigefiithto known inci
dentand unknown scattered parts. The scattering of fan-generated noise by a finite length circular cylinder in a uniform flow field
is considered. The fan noise is modébgda collection of spinning point thrust dipoles. The program, based on a Boundary Integral
EquationMethod (BIEM), calculates circumferential modal diméénts of the acoustic pressure at usecified field locations.
Theduct interior can be of the hawll type or lined. The duct liner is axisymmetric, locally reactive, and can be uniform or axially
segmentedTBIEM3D is written in the FORRAN programming language. Input to TBIEM3D is minimal and consists of geo
metric and kinematic parameters. Discretization and numerical parameters are determined automatically by the code. Several
examplesare presented to demonstrate TBIEM3D capabilities.
Author
Computer Pograms; Ducted Fan Engines; Engine Noisepgtemming Languages; Noisedgiiction

19980000970College of Wlliam and Mary Williamsbuig, VA USA
[Actuator placement for active sound and vibration contol] Final Report
1997; 1p; In English
Contract(s)/Grant(s): NAG1-1783
Report No.(s): NASA/CR-97-205835; NAS 1.26:205835; No Copyrigh&ilACASI; A01, Hardcopy; AO1, Microfiche
Two refereed journal publications and ten talks given at conferences, seminars, and colloquia resulted from research sup-
portedby NASA. They are itemized in this report. The two publications were entitled "Reaativeahd Search Sensor Selection
in Active Structural Acoustic Control Problems” and "Quelling Cabin Noiseuitbdprop Aircraft via Active Control.” Theon
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ferencepresentations covered various aspects of actuator placement, including location problems, for active sound and vibration
controlof cylinders, of commuter jets, of propeller driven or turboprop aircraft, and for quelling aircraft cabin or interior noise.
CASI

Aircraft Noise; Noise Reductionjiration Damping; Actuators; Position (Location)

19980002162Stanford Linear Accelerator Centdtenlo Park, CA USA
Beam-beam simulations with non-Gaussian distributions for SLC and SLC-2000
BaneK. L. F, StanfordLinear Accelerator CentedSA; Chen, R Stanford Linear Accelerator CentefSA; Zimmermann, F
Stanford Linear Accelerator Center, USA; May 1997; 4p; In English; 17th; IEEE Particle Accelerator Conference, 12-16 May
1997,VancouverCanada
Contract(s)/Grant(s): DE-AC03-76SF-00515
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